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The Leitz LABOLUX medical and laboratory microscope is a scientifically engi- 
neered instrument of modern design, built for a lifetime of use. The LABOLUX 
is a new concept in fatigue-free operation and precision performance. It com- 
bines the coarse and fine focusing adjustments in a single control; with all 
controls, including the actuating knob for the mechanical stage, in a low con- 
venient position. High power lenses have spring-loaded mounts preventing 
damage to lenses or slides. I 


The LABOLUX can be faced away from the observer, for increased accessibility 
to all controls and to the object stage. Interchangeable body tubes permit 
binocular or monocular observation as well as photomicrography, with simul- 
taneous observation and photography made possible through a unique trinoc- 
ular attachment. A wide variety of accessories makes the Leitz LABOLUX the 
ideal instrument for hospital or office laboratory, 
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E. LEITZ, INC., DEPT. SC-5 
468 Fourth Ave., New York 16, N.Y. i 
Please send me the Leitz LABOLUX brochure ; 
Name ; FIRST IN PRECISION OPTICS 
Street | $ 
20987 
City. Zone, State. ING.. 4 rountn avenue. new 10. 
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SCIENCE 


The Complete Curriculum 


Current proposals for increasing the emphasis on natural science and 
mathematics in college raise the question of what should be the proper 
balance in general education between science and the humanities. If we 
grant the need for more people with professional competence in science, 
as well as for more citizens with appreciation of the results of science, then 
the fear arises that our educational institutions will be turning out graduates 
with no interest in other forms of human endeavor and no feeling for the 
beauty of ideas. 

The question of what elements must be included in a course of study if 
that course is to be complete is not new, and the attempts to answer it tend 
to follow a definite pattern. Imagine a conference of people with diverse 
academic backgrounds. Each participant will interpret his own special 
knowledge as a necessary part of any plan for general culture. The chief 
languages, modern history, ancient history, the latest results of science, the 
great novels—and we are still thinking only in terms of Western civilization 
—all must go in. Topic is added to topic until it becomes apparent that the 
participants are not just ignorant but utter dunces. 

Fortunately, the way to avoid this unpleasant conclusion has also been 
worked out before. It is to argue that a curriculum for general education 
cannot be separated from one for special knowledge. Alfred North White- 
head put the matter very nicely in his collection of essays on The Aims of 
Education (reprinted as a Mentor Book). In the essay from which the vol- 
ume gets its name he writes: “The subjects pursued for the sake of a gen- 
eral education are special subjects specially studied; and . . . one of the 
ways of encouraging general mental activity is to foster a special devotion.” 

Justification for this union of the general and the special follows immedi- 
ately once it is granted that the goals of education have something to do 
with fruitfulness of mind. If the study of a given subject is to mean some- 
thing more than the memorizing of a given routine, then the study of 
additional subjects is not necessarily the answer, for it may only mean the 
memorizing of additional routines. What is necessary is to set forth the 
principles by which knowledge is come by, but to do so at once in terms of 
a specific use and at the same time apart from that use. 

To teach a branch of science so as to encourage general mental activity 
involves many things. At one level it involves presenting a body of knowl- 
edge as a body of knowledge—to the extent, that is, that connections among 
the parts have been established—not as a set of isolated answers to isolated 
questions. At a second level, it involves tracing the routes by which both 
the answers and questions are first suggested and the methods by which 
the answers become warranted as true. At a third level, it involves bringing 
to light the individual and communal values that make science possible. 

With proposals on hand for increasing the emphasis on science, the first 
impulse for those concerned with general education is to call for a com- 
parable increase in emphasis on the humanities. But what we are trying to 
suggest is that the way to correct specialization in science is more complex 
than seeking a point-by-point balance with other disciplines. A concern 
with broad coverage can become the pursuit of an unattainable ideal. 
Completeness in education moves not only horizontally but also verti- 
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on new Bell Labs machine 


A new device invented at Bell Laboratories “reads” a numeral while it is being written 
and instantly converts it into distinctive electric signals. The signals may be employed to 
make a numeral light up in a display panel, as above, or they may be sent to a computer or 
to a magnetic “memory” for storage. 


The writing is done with a metal stylus on a specially prepared surface. Two dots, one 
above the other, are used as reference points. Seven sensitized lines extend radially from 
the dots. Transistorized logic circuits recognize numerals according to which lines are crossed. 


The concept of a number-reader has interesting possibilities as a new means of commu- 
nication from humans to machines. For example, 
in an adjunct to a telephone, it might provide inex- 
pensive means of converting handwritten data into 
signals which machines can read. The signals 
could be transmitted through the regular telephone 
network to a teletypewriter or computer at a distant 
point. In this way, a salesman might quickly and 
easily furnish sales data to headquarters, or a 
merchant might order goods from a warehouse. 


Modern communication involves many more Tm Dimond, a B.S. in E.E. from the Uni- 


versity of Iowa, demonstrates an experi- 
fields of inquiry than the transmission and recep- mental model of his number-reading 


tion of sound. The experimental number-reader is _ invention. A similar device can also be made 


* to read alphabetical characters. Small size 
but one example of Bell Telephone Laboratories Jow sewer tall 


work to improve communications service. transistor circuitry. 


BELL TELEPHONE LABORATORIES 
World Center of Communications Research and Development 
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Machines and the Brain 


Mathematical logic helps design complex nets whose 
arrangements resemble the structure of the brain. 


There has been a great deal of work 
done in the last few years that is designed 
to place biology on the same sort of 
mathematical footing as physics. Physics 
made great progress after it had been 
seen just how mathematics could be 
used to describe physical phenomena. 
This was done in such a manner that 
deductive processes could be quickly and 
methodically undertaken, and these in 
turn led to all sorts of discoveries of 
physical importance. 

The process of using mathematics in 
a science is not unlike that of discovering 
that a piece of territory that one wants 
to map is sufficiently similar in structure 
to a map that he already has in his pos- 
session that he can study the map and 
anticipate the territory accordingly. This 
has still not been done to any great ex- 
tent in biology, in spite of the fact that 
many people have felt that physics and 
biology are essentially similar in their 
logical form. In some cases it has been 
thought that biology is reducible to phys- 
ics. We shall not argue these matters 
here, but shall try to make a direct com- 
parison between the sort of “maps” that 
mathematicians have produced and the 
biological facts. That part of biology 
that we shall consider is the structure and 
function of the brain, and especially the 
visual part, that is, the visual system and 
its cortical representation. 

George Boole was the founder of 
modern mathematical logic. He saw that 
he’ could construct an algebra which 
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seemed to be capable of interpretation 
as a practical logic. This meant that the 
variables, or unknowns, in the algebra 
were capable of being interpreted as the 
ordinary sentences of spoken language. 
He thought that this sort of mathematics 
rigorously represented the laws of hu- 
man thought, although since then it has 
been felt that it actually represents 
something like ideal rather than actual 
thought. Nevertheless, the discovery was 
of the utmost importance. 

Walter Pitts and Warren McCulloch 
took the next step quite recently, many 
years after Boole, when they saw that the 
brain is rather like a machine that can 
be described by a mathematical system 
that has values of its variables of 1 or 0, 
according to whether the pulses of the 
nerve cells (or switches) are live or not. 

Cybernetics is now well known to have 
seriously proposed that the brain is a 
control and communication system 
within the sense of the definition for 
physical systems, and is, in effect, a com- 
plex switching device, indeed, a two- 
valued switching device. Thus McCul- 
loch himself thought that propositions, or 
ideas, concepts, and the like, are nervous 
impulses “on the move,” as he put it. 
Again, the object of this article is not 
to consider any of the philosophical dif- 
ficulties that these ideas meet; I shall 
simply concentrate on describing quite 
quickly the idea of a logical net. 

A logical net is the simple geometri- 
cal realization of mathematical logic that 
has a form that is similar to, and pethaps 
can be made identical with, the structure 


of the nervous system, although we can- 
not be sure of this until we have discov- 
ered a great deal more about the struc- 
ture and function of the human nervous 
system. 

Those people who have taken their 
mathematical studies up to the stage 
where they see that algebra is capable of 
being wholly mirrored in geometry, or 
where geometry can be made wholly al- 
gebraic—that is, after a certain stage 
there is no distinction between algebra 
and geometry since all of geometry be- 
comes algebraic and does not demand 
the drawing of diagrams—those people 
will see the same situation here. It was 
Descartes who saw that by taking a sort 
of trellis, or mesh, and measuring an 
x-value along one scale and a y-value 
along another, all geometrical figures can 
be put into an algebraic form. Here we 
see that the actual net as a diagram has 
an associated equation from mathemati- 
cal logic. When we bear this in mind, it 
is clear that the whole structure of net- 
works can be investigated from a purely 
mathematical point of view, at least in 
this sense; they are abstract nets, and to 
make them, like our maps, fit any par- 
ticular territory means that we must first 
look very hard at that territory. This is 
the ultimate aim in this article: to see 
how the territory accords with the 
mathematical development so far. 


Logical Nets 


A logical net is made up of elements 
and connecting fibers. These elements 
can be divided up into those that have 
both input and output fibers, those with 
input fibers only, and those with output 
fibers only. Clearly one has in mind here 
the neurons and their axons, and den- 


_ drites, and these are divided into inter- 


nuncial, sensory, and motor neurons. 
However, we should be careful initially 
merely to describe such nets as logical 
rather than neural nets. This is impor- 
tant because the nets will, initially at any 
rate, only superficially resemble the 
structure of the actual nervous system. 
Each element has a threshold number 
which represents the number of input 
fibers that have to be simultaneously fir- 
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ing to effect a firing in the element, and 
thus make the output fiber fire. In this 
respect we should say that there are two 
sorts of fiber endings that impinge upon 
elements, and they are either excitatory 
or inhibitory (represented by filled-in 
triangles and open circles, respectively, in 
Fig. 1). Furthermore, we need to in- 
clude elements of a certain kind that 
have loops on them. This means that the 
output fiber is also an input fiber for 
the same element (see Fig. 1). There are 
one or two further rules that say that 
elements can be in only one of two states, 
either they are live or they are not live, 
and an element will fire at time ¢ if and 
only if another element whose output 
impinges on the first element fires at 
t-—1. We should also notice that time 
is assumed, at least initially, to be in a 
set of equal intervals, which are the fir- 
ing times of the cells in the net. This is 
obviously something that is untrue of the 
actual nervous system. However, for in- 
itial investigations, as with mathematical 
physics, where we talk of ideal spheres 
without friction, and so forth, this is a 
fair, and even necessary assumption. This 
means that differences in synaptic delays 
and refractory periods in nervous tissue 
are ignored, but this can be compensated 
for by introducing delay units to achieve 
certain patterns of nets, even though the 
temporal delays and patterns necessary 
to proper nervous activity are not yet 
being reproduced in these logical nets. 
We can now achieve great complexi- 
ties if we take a sufficient number of 
these elements and string them together 
in very complicated networks. Such net- 
works of elements have properties that 
can be stated mathematically. This is 
clear when we remember that every net- 
work is precisely defined in mathemati- 
cal terms. There is a characteristic equa- 
tion associated with each and every net. 
Kleene, the American logician, has 
shown that, by use of the propositional 
calculus and a little more, any of the 
_ networks that we may want are capable 
of being realized. The propositional cal- 
culus is simply Boole’s algebra of classes 
where the variables are propositions and 
the connectives of ordinary language 
such as “and,” “or,” and “not” are to 
retain their ordinary meaning. The 
phrase “little more” refers to a small 
fragment of what is called the functional 
calculus. There is a need for functions 
and an existential operator, so that we 
can say “there exists an element such 
that it has been fired at some time in the 
past.” This is a difficult matter to ex- 
plain, and it is unnecessary to explain 
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it here, except to say that this extra bit 
is necessary because of the loops on ele- 
ments that allow them to go on firing 
for any length of time, once they have 
been fired. This mathematical system 
which has time suffices to define the net 
completely. Let us give some simple ex- 
amples for Fig. 1. The element K? fires 
if and only if $1 and S? fire together at 
the previous instant. Thus 


where = is if and only if and - is and. 
Similarly, for Z1 and L? 


where ~ means not, and so on for all 
the other elements. 


Machines 


We should say that logical nets are 
effective means of designing a machine, 
since we know from work on digital com- 
puters that we can realize, in electrical 
circuits, all the logical relations that we 
need to build the logical nets, This is 
very important, because it tells us that 
if we can construct a logical net with 
pen and ink and paper, then we have 
given a blueprint that could be directly 
translated into a hardware machine. 

The machines that have been built so 
far are numerous, but one should espe- 
cially mention Grey Walter’s Speculatrix 
and Cora, Ross Ashby’s Homeostat, Utt- 
ley’s classification and conditional prob- 
ability machine, and Eucrates 1, a ma- 
chine recently built by Solartron for 
commercial purposes. All these were 
built in Great Britain, and many more 
have been built in the United States. 
These machines are all capable of being 
drawn up in logical network blueprint 
form, although in each case, as far as I 
know, they were in fact built otherwise 
than from such a plan. 

The main use of logical nets is that 
one does not necessarily have to build 
the machine to know that it would work, 
although sometimes this is desirable and 
suggestive for design purposes, especially 
when such machines are likely to have 
commercial application. However, when 
the end is biological, and that is the only 
one that we are considering here, the 
logical nets themselves have great ad- 
vantages, for it is possible to consider 
large aggregates of elements which in- 
volve an enormous machine, without ac- 
tually having to build it. This is a 
method of approach to a theory, a 


mathematical theory, of the ‘nervous 
system. 

Digital and analog computers also 
have made contributions to ideas about 
how the brain works, by emphasizing the 
importance’ of methods of storage. But 
again the difficulty is that the methods 
of effecting a very similar end might, in 
the organism, be radically different. It 
is certainly one problem to build a ma- 
chine that will do what a human does, 
and a different one to build a machine 
that will do what a human does by using 
the same structure and functions. It 
seems to me that the work of the engi- 
neer in building the machines of the 
feedback type so far built is of the great- 
est interest to biologists, but it must be 
admitted that opinions are divided in 
this matter. The nature of explanation 
in biology is still under dispute to some 
extent, but, even among those who favor 
what is called mechanistic type expla- 
nations, there are some who see no value 
in the suggestions of cybernetics. 


Development of Nets 


The next stage in the development of 
logical nets is simply to discover as many 
of their properties as possible, by mathe- 
matical and intuitive means. This has 
led to a sort of conceptual nervous sys- 
tem which has been of great use, or per- 
haps one should say will, it is hoped, be 
of great use to psychologists who wish to 
think of humans as machines having 
certain special properties that can be 
investigated. This can be done both for 
individual nets and for groups of nets. 
But I shall leave this matter for the time 
and just mention that some aspect of this 
subject has already been investigated 
under the name of theory of games. 

It would seem necessary to outline very 
briefly what the present network model 
of a human being suggests. I shall be 
brief because the details. have already 
been written up elsewhere, and I shall 
not pursue the question of the concep- 
tual nervous system explicitly here, for 
that too has been written up elsewhere, 
but I shall go straight from a discussion 
of the properties of nervous nets and ma- 
chines to a consideration of work done 
by neuroanatomists, electroencephalogra- 
phers, and the like. This work is still too 
indefinite to give us any final picture, or 
anything even approaching a final pic- 
ture, but it does at least suggest a tend- 


ency. First, though, let us take our de- 


scription of logical nets a stage further. 
It should be said that one lesson we 


SCIENCE, VOL. 127 


t 
d 
a 
v 
sl 
fe 
3 
<i te 
te 
x 
st 
4 
Fig 
1s, t 
30 


have learned from digital computer de- 
sign is that sensory systems are similar to 
classification systems. The punched-tape 
or punched-card system used for filing 
information needs a sensing system that 
is fired when a hole on the tape or card 
passes under a wire fiber. Now, briefly, 
these fibers could be the fibers of the 
input elements of a logical net. This 
means that we could have a whole set 
of such input elements labeled a, b, c, 
... mn which are fired or not, either in- 
dividually, in twos, or threes, or any 
number at all, up to n at once. There 
may be vast numbers of these basic in- 
put elements that can be subdivided into 
sets. These sets would correspond to the 
different senses such as visual, auditory, 
and so forth. Now a physical object, 
which has (or is) a set of properties, 
such as being red, round, tall, and so 
forth, will thus be an aggregate of basic 
inputs firing, giving some pattern such as 
acdjkrst, say. We can now easily arrange 


to have logical network counters that — 


record how often certain collections of 
input elements have fired together and 
how often they have not. Thus the ma- 
chine, or organism, will be in a position 
to know that if A occurs, where A is 
some long string of basic input elements 
such as acdjkrst, then A is followed by 


B, some other such string, and this will 
be followed by C, and so on. 

This ordering of strings of properties 
may be simple—that is, it may simply 
be a matter of observing or it may be a 
matter of “A follows B if and only if the 
machine does A’ or B’,” or again it may 
be that in either of the above two cir- 
cumstances sometimes one thing follows, 
or again sometimes many things. These 
many things could be mutually exclusive 
or not. Thus we may say that whenever 
I see smoke I see a fire, if I go and look 
for it. Or perhaps if I see a shoe I some- 
times see a man in it, and sometimes I 
don’t. And so on. 

The set of conjunction counters and 
disjunction-counters, as they are called, 
is shown in Fig. 1, which is a simple net 
capable of recording the occurrence of 
a and b together once or their nonoccur- 
rence together once. The reader should 
trace out what happens to the net when 
a fires alone, and when a and b fire to- 
gether, and when this happens in differ- 
ent orders. The loop will be seen to be 
the memory store, and thus the elements 
C and D are the store, which we have 
called the conjunction and disjunction 
counters, since they effectively count oc- 
currences, although only up to one each 
here. 


In the case of making an inference, 
this is possible for the machine, if it is 
seen that if A leads to B, and B leads to 
D, then, granted that the conditions of © 
observation are adequate, it will be seen 
that A leads to D, contingent or other- 
wise on some response on the part of the 
machine. 

Further than this, work has been 
undertaken showing how consciousness 
might arise in such a system, how gen- 
eralizations might be made, how habits 
are broken suddenly as well as how ac- 
tivities are modified over a period of 
time. Indeed, much more of the be- 
havior studied by psychologists can be 
mirrored in such terms. Let us assume 
that a great deal can be done along these 
lines to provide a conceptual nervous 
system, and let us now concentrate on 
the other question of how such systems 
fit in with neurological discoveries. 


The Nervous System 


We have at this stage arrived at some 
picture of what the cyberneticists have 
been talking about. We gather that they 
can design a machine that can classify 
its environment and can remember, and 
make inferences, and behave in many 
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Fig. 1. Network made up of elements (large circles), with input wires (left) and output wires (right). There are two sorts of endings 
of the input wires on the elements. These represent excitatory (solid triangles) and inhibitory (small open circles) inputs when the 
input wires carry a pulse. The number written inside each element is a threshold number, and measures the sensitivity of the element 
by stating the preponderance of excitatory over inhibitory inputs that must be firing at any instant in order to fire the element—that 
is, to produce a pulse in the output wire at the next instant. 
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ways like an intelligent organism; now 
we shall compare the means which it 
uses with what we know of the human 
organism. Let us first look at the visual 
system, for this system is better under- 
stood than most. 

We have learned a great deal about 
the human visual system, and I shall try 
to summarize very briefly what that 
knowledge amounts to. In the first place 
we know that the retinas of the eyes are 
the origin of the internal stimuli that 
travel from the periphery of the body, 
carrying information about the external 
world, to the brain. The retina itself is 
complicated enough, being made up of 
at least two kinds of nerve cells called 
rods and cones, and possibly also a third 
kind, the rod-cone. The nine layers of 
the retina, with their different sorts of 
connections and their lateral cells, are 
themselves a complete study, but at least 
we can see that the retina serves the pur- 
pose of recording two sorts of incoming 
sets of stimuli. 

The cones and rods are separable pri- 
marily through their function in color 
vision and twilight vision, but also 
through rod areas and predominantly 
cone areas—those areas that are nearest 
the macula, a rod-free area centrally 
placed at the back of the eye. These 
areas are to some extent separable in 
terms of their function. They carry epi- 
critic as opposed to protopathic fibers, 
which was Henry Head’s functional way 
of distinguishing detailed from crude 
and generalized visual information. A 
more modern way of making a similar 
distinction is to discuss modulator and 
dominator curves, and this reflects the 
work that has been done with the help 
of the electroretinogram. Primarily, how- 
ever, the distinction remains the same, 
and that is that the periphery of the 
retina tends to be concerned with move- 
ment and grosser visual effects, while 
the central parts are those of visual 
acuity and attention to detail. Thus the 
eye tends to turn in such a way that 
where detail is needed the object is pro- 
jected onto the area with the highest 
ratio of cones to rods. 

There are various artifactual consider- 
ations about the eye that have helped us 
to discover the processes that different 
areas subserve. Among these I might 
mention as examples the effects of con- 
trast (the fact that white looks whiter 
on a black background), the fact of fig- 
ural and movement after-effects, which 
can be summarized as distortions of the 
appearance of things both static and 
moving that result primarily from inci- 
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dental properties of the eye, such as the 
lag in refocusing, and the backlash of 
the adaptive retinal processes. Also im- 
portant are eye movements that are, ac- 
cording to one well-know theory of visual 
acuity, essential to the resolution of de- 
tail in the eye. However, there is a world 
of detail and discussion still possible on 
the retinal part of the visual system 
alone, and I must leave that now and 
trace the visual pathways back to the 
brain proper. 

At the optic chiasma, on the route 
back, half of the fibers from each eye 
cross over to the other side of the brain 
which, it will be remembered, is in two 
symmetrical sections, and half of the 
fibers stay on the same side. This is nec- 
essary to continuity of vision across the 
visual field, and it results from binocular 
vision in man, The optic track then 
courses directly to the thalamus where it 
terminates on successive laminae of a 
part of the thalamus called the lateral 
geniculate body. Here connections are 
made with the second-order neurons of 
the visual system. From here they radi- 
ate to the striate areas of the occipital 
lobe at the back of the head. 

Perhaps the most interesting feature 
of the visual pathways is the effect of 
summation resulting from the fact that 
information is being passed through a 
restriction. (Something very similar is 
seen in the auditory pathways.) 

The passing of information through a 
restriction is something that is character- 
istic of the central nervous system and 
makes temporal summation a necessity. 
It should be mentioned straightway that 
there is no difficulty in showing how this 
can be done in logical network terms. 

One significant thing about the visual 
system is the method by which the in- 
formation, passing by ordinary nervous 
impulses, is finally reassembled in the 
occipital lobe. This is not wholly veri- 
fied, by any means, but the theory, pri- 
marily that of the two physiologists Mar- 
shall and Talbot, has a great deal of 
plausibility. It says that the firing of re- 
gions in the retina at any time is re- 
peated in much the same form in the 
occipital lobe, after transmission through 
the restriction of the optic fiber has taken 
place. (This firing of the retina occurs 
if, apart from subtle matters of relative 
thresholds in the retina,-something dis- 
tinguishable—that is, possessing visual 
gradients—is projected onto the retina.) 
The firm contour line is represented in 
the occipital lobe as the statistical peak- 
ing on the area of maximal distribution. 

Whether or not such a picture of the 


recording of the epicritic detail is cor- 
rect, it is certainly fairly near to the 
truth. It cannot actually be said that 
vision ends here, since the rest of the 
occipital lobe is concerned with visual 
elaboration, and this in turn is contigu- 
ous with the rest of the cerebral cortex, 
with its complex activities of storing in- 
formation and acting on that informa- 
tion, being able to generalize and make 
inferences, and so on. It is fairly clear 
that the processes are not altogether 
separable, and one of the characteristics 
of visual activity is the fact that essen- 
tial processes such as recognition, when 
visual, depend on the registering of the 
necessary responses emerging from the 
incoming messages from the eye, but are 
also dependent on a comparison of some 
sort being made with the information 
already in storage. 

Our main question is not whether we 
can build a machine, or a piece of ma- 
chinery, that operates like the visual 
system; this much is taken for granted, 
provided we can give a sufficient de- 
scription of the visual system. But the 
question is, whether we can make pre- 
dictions in terms of our knowledge with 
respect to the human visual system. 

Our picture of the visual system, it 
will be remembered, is of a classification 
system. The retina seems to be a classi- 
fication system involving two sorts of in- 
formation. (Compare the way one can 
recognize physical objects in the environ- 
ment by reference not only to visual, but 
also to auditory and tactile, classifica- 
tion.) Thus the classification is divisible 
into subsets of independent stimuli, and 
these can be correlated into patterns. It 
is precisely such patterns that we call 
physical objects. 

The second point we should notice is 
that the sort of classification system that 
is introduced by Uttley is one that would 
have to be regarded as being at a micro- 
scopic level for the purposes of direct 
comparison between it and the visual 
system. This offers no difficulties in prin- 
ciple, and we can regard the retina as 
being made up of a mosaic of points that 
is duplicated in area 17 of the occipital 
lobe. This could be, and indeed has been, 
regarded from the viewpoint of informa- 
tion theory, where the information is be- 
ing transmitted from the retina to area 
17. Thus our interest is that the essential 
classification occurs in cells in the oc- 
cipital lobe. 

What of the disjunction, and conjunc- 
tion counters that we have postulated as 
necessary to counting the occurrences of 
certain sets of stimuli? Here, of course, 
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in the visual system we have so much 
redundancy that we should not need an 
exact count; rather, it is clear that our 
general processes of recognition depend 
on our being able to recognize some part 
of the total context and to make gen- 
eralizations from such a sample. 

It looks as if the area in which dis- 
junction counters and conjunction count- 
ers predominate is the temporal area of 
the cortex, where stimulation elicits 
memories in conscious humans, This 
does not imply that this is exclusively 
the place, but rather it is a place of 
maximum concentration. This point also 
raises the question of reverbatory cir- 
cuits. 

We already know that there are such 
things as reflexes and negative feedbacks. 
For example, the pupillary reflex tends 
to keep the retinal receptors under con- 
stant excitation by adjusting the diam- 
eter of the pupil inversely with respect 
to the brightness. Such feedbacks are en- 
visaged by Marshall and Talbot as being 
on the visual route back to the visual 
cortex. This damps excessive stimulation 
and amplifies inadequate stimulation. 

It is also the case that there is a map- 
ping of the retinal points on the mid- 
brain which causes a reflex centering of 
objects seen in the peripheral visual 
field, already mentioned, by minimiza- 
tion of the polar coordinates. Of course, 
the translation of retinal maps to the 
midbrain and to the cortex may involve 
all the well-known transpositions of ro- 
tation, reversal, and so forth, but the 
topological properties of the original 
retinal mapping seem to be maintained. 

We can go on multiplying the detail 
of the visual system by introducing the 
alpha rhythm as a scanning system that 
offsets the blurring and lack of sharpness 
due to aftereffects of the retinal stimu- 
lation. All these properties have obvious 
mechanical analogies that can be repre- 
sented in somewhat idealized mathe- 
matical form. 

We want now to go beyond these 
grosser feedbacks to the reverbatory cir- 
cuits that have been observed in the 
cerebral cortex itself. These seem to be 
necessary to the storage of information. 
Or rather, they seem to be the most con- 
venient way of storing information, and 
a method that is probable, in view of 
the evidence of such observations as 
those of the great American physiolo- 
gist, Lorente de N6é. The frequently ob- 
served overlap of cortical function 
coupled with the apparent adaptation 
of cortical cells to repeated stimulation, 
Suggests that the delicate timing of re- 
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sponses, or rather their ordered nature, 
becomes a consideration of the first im- 
portance. Thus we come to see, as in- 
deed we should have done indépend- 
ently by pursuing our logical nets. We 
see that the ordering of the stimuli that 
make up the input turn out to be a vital 
characteristic. Thus an ordered set that 
is interpreted as A (and this may in- 
volve any degree of complication in the 
pattern of the primitive stimuli making 
up the stimulus A) will itself be an in- 
fluence in deciding the nature of the 
next signal. Thus, very simply, things 
that have happened once are seen as 
more likely to happen again than those 
things that have not happened before. 
Thus a state of expectation, or set, is 
the weighting of contingent probabilities 
with respect to the ordering of signals 
in the nervous system. Such a state of 
affairs is at least consistent with what 
we know of cortical, or general neural, 
stimulation, 

If we see the sensory classification sys- 
tem as taking up one large part of the 
brain, it is certainly true that a motor 
classification system takes up the other 
part. Thus we have a limited number 
of gross behavioral responses by action 
of glands, movements of muscles, and so 
forth, and these may be complex and 
intermingled. Thus we may expect that 
the direct responses that are associated 
with the sensory classification system will 
themselves be mapped onto some smaller 
subset which makes up the range of the 
individual’s capacities. 


Weighting of Events 


There is now nothing essential needed 
between the sensory and motor classifi- 
cation systems except the storage system 
which makes up the counters. In fact, 
of course, there is, in the human being, 
more than one type of memory in that 
there seem to be things that are elicited 
on a short-term basis and those that re- 
quire “digging out” from the uncon- 
scious. Here we are needlessly multiply- 
ing entities if we think of two different 
processes, because the same process, sub- 
ject to two conditions, which are in any 
case necessary, will be sufficient. In the 
first place the organism has methods for 
allowing more weight to recent as well as 
more frequent events, for equal values. 
It also has a way of ascribing different 
values to events. 

The recency factor can be taken care 
of in a variety of ways, the most likely 
being the gradual destruction of counts 


that occur through random firing and 
through various forms of interference in 
the very complex cortical picture, and 
especially where values are not high. 
What I mean by saying that values for 
the organism are high is that certain 
events are associated with other events 
that have high value for the organism in 
reducing a state of need, either in direct 
terms, by alleviating hunger, or the like, 
or indirectly, by contributing toward a 
state that will reduce a need. The extent 
to which the need is reduced is what we 
call, in self-conscious terms, the degree 
of feeling of satisfaction; this is what 
must also be recorded, and this is the 
value of the event. 

Neurologically, the projection fibers 
from the hypothalamus and the lower 
centers, especially those concerned with 
the autonomic system and running to 
the frontal lobes, would seem to fit with 
the selector or motivational system of 
the logical net theory. It was always 
clear that the brain, acting as a logical 
machine, would not have the same effi- 
ciency as a counter for all events and 
their “togetherness.” This is accounted 
for in part by the selective nature of the 
aggregates of input elements in the eye, 
in the human, which, because of the 
alpha rhythm, and other “errors” yet to 
be discussed, will not give equal weight 
to all external events. But even more, 
this bias that is placed on external events 
is due to the valuation that is accorded 
in terms of need reduction. 

It should perhaps be said explicitly, 
to avoid giving the impression of gross 
oversimplification, that the complexities 
of values are enormous and a matter of 
great individual differences. It is all 
complicated further self-conscious- 
ness and reflection, which is the process 
of stimulus-response activity of a covert 
kind that allows the firing of the sen- 
sory classification and motor classifica- 
tion systems by internal means, without 
involving the organism’s going through 
the actual motor responses at the mus- 
cular or glandular level. This is part of 
what we call imagination and thinking. 

The point of the above remark is to 
remind the reader that it is not always 
the actual value of need reduction so 
much as the believed value of need re- 
duction that is so vital. 

At any rate, the ability of the organ- 
ism to avoid unpleasant consequences 
and to find pleasant ones lies in the 
“stamping in” of certain responses and 
the “stamping out” of others. One soon 
learns not to put one’s hand in the fire, 
but one soon learns to put one’s hand 
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in the chocolate box. All of this is easy 
enough to incorporate into machine de- 
sign; the problem is to find the detailed 
system responsible in the human. It 
would seem to be primarily a matter for 
the autonomic system, but it is also 
more complicated than this suggests. 

Work on electrical stimulation of the 
hypothalamus of cats has shown what is 
called “sham rage,” but recent demon- 
strations of the cortical representation of 
the autonomic system, coupled with the 
apparent meaninglessness of sham rage 
(hence its name), have convinced most 
people that the hypothalamus is only a 
relay center for the “emotional” system. 
Ultimately emotional behavior can best 
be understood in the light of reasonable 
behavior and it must involve the storage 
system of memory, since clearly recogni- 
tion will normally play a vital part in it. 
Again we can introduce counters, as has 
already been done for ordinary associa- 
tion purposes, where it is not the actual 
count so much as the general dimensions 
of the count that is important to allow 
the passing ‘of information indicating 
which are highly satisfactory impulses 
and which are not. Thus a correlation 
will be set up between satisfactory re- 
sponses and certain signs in the environ- 
ment, which will in turn condition what 
we call the person’s choice. Thus a se- 
lection of stimulus situations may be ex- 
pected in terms of previous experience. 
It is perhaps worth adding that we 
can now see how to model almost all the 
functions of the human. This means 
that we can mimic more or less every 
organismic activity, even to the extent 
that John von Neumann in America has 
shown that machines can be self-repro- 
ducing. Self-reproduction turns out to be 
primarily a mathematical problem, and 
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its solution is of special genetic interest. 

The interest in the attempts to solve 
these problems lies in the realization that 
we are gradually, by such methods, mak- 
ing biology mathematical. It is most 
striking when one hears that a purely 
mathematical solution to the question 
of reproduction turns out to have great 
interest for geneticists. The implication 
is that such mathematical methods are 
well suited to the task of such descrip- 
tions. 

Lastly, we must bring ourselves down 
to earth to some extent. The human 
machine is far more complicated than 
logical nets may seem to suggest. In hu- 
mans there are endocrine systems and 
other means of communication besides 
the nervous system alone. Moreover, the 
nervous system itself is made up of sev- 
eral millions of neurons, of varying sizes, 
with varying latencies, varying refractory 
periods, and so on. Thus we know that 
at best we can only hope to find out 
something about biological principles and 
in practice we shall need to reduce our 
definite descriptions to a_ probability 
level. 

In the nervous system we could list a 
few of the factors that may make for 
difficulties of precise prediction: (i) the 
fact that the metabolic products of 
nearby cells, their concentrations, and 
gradients may well affect thresholds; (ii) 
electric fields in the nervous system, to 
say nothing of the five principal com- 
ponents of a wave caused by even an 
ordinary nervous stimulus; (iii) thermal 
changes in nervous tissue, and so on. 

Even in spite of this we can talk of 
homogeneous random cubes of cortical 
tissue, where intercortical connections, 
and the subcortical connections, can be 
approximated by quite simple mathe- 


matical functions. But it is clear that our 
descriptions are bound to be of a prob- 
ability nature. 

John von Neumann developed a pic- 
ture of logical nets on such a basis, where 
errors of firing occur but where the 
errors are assumed to be small. These 
errors will not necessarily occur through 
inefficiency of the neurons involved but 
through the synapses being blocked by 
“emotional” responses (to take a prob- 
able example). 

What we have to do is to try to recog- 
nize more and more of the mechanisms 
of the central nervous system, based 
whenever possible on the simplest no- 
tions of excitation and inhibition, and 
central inhibitory and central excitatory 
states, as postulated by Charles Sher- 
rington, and then to be able to supply 
a mathematical function that can be 
shown to be sufficiently similar, by ex- 
periment and by other observations that 
would serve as a test of what is a hy- 
pothesis. 

Ultimately, though, the idea must be 
that we should have a detailed account 
of the whole of the organism, a detailed 
and predictive account, which would 
not be used in practice to its full extent 
because of our vague knowledge of the 
effective inputs for the organism. Hence, 
given some idea of the inputs and some 
idea of the internal states, we want to be 
able to make a predictive statement 
about the subsequent behavior. All we 
can hope for is a probability statement, 
but we can perhaps make such state- 
ments fairly accurate. Logical nets and 
the field of cybernetics are trying to do 
just this. The link between the sort of 
systems that are actually used by humans 
and the machine analogies described are 
of increasing importance. 
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National Health Survey 


Established in 1956, it is measuring levels, trends, 
and social consequences of various illnesses. 


When, in 1956, Congress authorized 
the establishment of the U.S. National 
Health Survey (1), the basis was laid 
for a major advance in the scientific 
measurement of the health characteris- 
tics of the nation’s population. Before the 
Survey was established, the inadequacy 


of the existing heterogeneous sources of | 


morbidity statistics was generally recog- 
nized, and for years numerous agencies 
and committees had analyzed the needs, 
had sought solutions to the technical 
problems involved, and had worked to 
give impetus to new efforts in this field. 
However, until the National Health Sur- 
vey Act was approved, the resources for 
sustained research were generally lack- 
ing. 

The previously available sources of 
data on the extent and characteristics of 
illness were largely limited to the re- 
porting by physicians of selected com- 
municable diseases, a number of special- 
ized and local one-time health studies 
and surveys, and scattered and disparate 
reports from hospitals, clinics, and health 
or hospital insurance groups. Whatever 
the quality and adequacy of these indi- 
vidual sources might be, their ad hoc 
and various character provided no basis 
for constructing a uniform and valid 
nation-wide measure of the essential fea- 
tures of the health of the American peo- 
ple. A single exception in the field of 
health statistics was the factual informa- 
tion relating to mortality. In this field 
the legal requirements for controlling the 
disposition of bodies and the many needs 
for legal proof of death resulted in the 
early establishment, in every state, of a 
system requiring the medical certifica- 
tion and official registration of every 
death. This death registration system has 
provided the data for an annual series of 


detailed, comparable, and nation-wide 


The author is director of the U.S. National 
Health Survey, Department of Health, Education, 
and Welfare, Washington, D.C. 


30 MAY 1958 


Forrest E. Linder 


mortality statistics extending back for 
many years. These mortality data serve 
many scientific and administrative pur- 
poses in the medical, demographic, and 
actuarial fields, but the limitations of 
mortality data as an index of the health 
of the living population are obvious. 
However, in the absence of equally sys- 
tematic and universal morbidity statis- 
tics, they have perhaps had a necessarily 
predominant weight in influencing the 
distribution of medical research and 
public health activities. 

The usefulness of general morbidity 
data should require little emphasis, since 
numerous examples of the need for 
health facts are readily at hand. The di- 
rect private expenditures for medical 
care and for voluntary health insurance 
are estimated to exceed over $12 billion 
per year (2). It is not necessary to esti- 
mate individually the additional re- 
sources devoted to health in the form of 
such items as medical research, and the 
expenditures of national, state, and lo- 
cal governmental and nongovernmental 
health agencies, to make the point that 
health activities involve an important 
proportion of the country’s material and 
human resources. Perhaps the remark- 
able feature is that this sector of the 
national economic and social life has 
not, long before this, been the subject of 
the kind of systematic statistical meas- 
urements that are so generally available 
for other sectors, such as agriculture, 
income, finance, prices, manufacturing, 
foreign trade, employment, labor, and 
population. 

The primary users of generalized mor- 
bidity data are, of course, those persons 
responsible for the direction of operating 
health agencies. To them, an accurate 
appraisal of the extent and character of 
disease and of the social and economic 
factors related to morbidity is essential 
for effective planning and evaluation of 
their programs and for altering the scope 


and balance of their work. Originally 
concerned primarily with the control of 
the infectious diseases, the public and 
private health agency is now concerned. 
with a much broader range of condi- 
tions. The factual basis for such work 
should be correspondingly broadened be- 
yond the minimum figures on the inci- 
dence of those diseases, the reporting of 
which is required by law. 

In a somewhat similar manner, mor- 
bidity statistics are needed for the plan- 
ning and management of various aspects 
of social security programs, since total 
benefit payments for unemployment and 
disability are related in part to the vol- 
ume and nature of illness and are af- 
fected by morbidity trends. 

In a more tangential way such statis- 
tics have a contribution to make in the 
field of medical research, since clues to 
the etiology and pathogenesis of disease 
can often emerge from the study of the 
association between the incidence or 
prevalence of disease and various demo- 
graphic, social, and geographic factors. 

Of rapidly increasing importance are 
the direct economic applications of mor- 
bidity statistics. Some of these applica- 
tions relate to improved evaluation of 
manpower resources, either for civilian 
or defense purposes. More generally, the 
economic loss of productive capacity 
through various types of morbidity is 
now recognized as an important and 
variable economic factor. The more 
stable component of this loss, which is 
attributable to chronic diseases or im- 
pairments, defines the magnitude of the 
need for rehabilitation of workers. 

In another economic application, mor- 
bidity statistics related to demographic 
factors form the actuarial cornerstone 
for the development of voluntary hos- 
pital and medicai insurance plans. As 
such plans increase in number and 
scope, health data covering all segments 
of the population become indispensable. 
Closely related to these uses of health 
statistics are the interests of drug and 
appliance manufacturers in estimating 
potential markets for new products and 
the use of such statistics for general 


_ guidance in market analysis and produc- 


tion scheduling. 

Other countries have uses for morbid- 
ity statistics parallel to those in the 
United States, but the applications of 
health statistics extend beyond those that 
are strictly internal to questions of inter- 
national health, particularly to the prob- 
lems of evaluating international work 
directed to the economic and _ social 
development of the newly developing 
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countries of the world. Both the United 
Nations and the World Health Organiza- 
tion have given attention to the method- 
ological and conceptual problems of the 
statistical measurement of “levels of liv- 
ing” for the purposes of making interna- 
tional comparisons between countries or 
measuring change from one time to an- 
other. The measurement of the health 
component of the level of living is a 
part of this broader problem (3). 


Morbidity Measurement Problem 


The relatively slow development of 
the statistics of morbidity in the face of 
so many important uses for health sta- 
tistics can be ascribed to the stubbornly 
complicated technical problems involved. 
Many of the problems of compilation are 
not peculiar to the field of health statis- 
tics, but in this field the problem of meas- 
urement is unusually difficult. In many 
Statistical fields the unit of observation is 
fairly well defined and a limited number 
of specific uses for the data prescribe the 
character of the data desired in tabula- 
tion. In the field of health or morbidity 
statistics, the variety of uses of data be- 
comes, itself, a complicating factor, since 
the group of phenomena to be observed 
have a multitude of aspects. 

Referring again to mortality statistics, 
the fact of death is a clearly defined 
event, occurring only once for each per- 
son and at a closely determinable point in 
time. For morbidity none of these sim- 
plifying conditions exist. The concepts of 
health and illness are concepts that do 
not easily lend themselves to objective 
measurement. In morbidity statistics, ac- 
cording to the problem to be studied, the 
unit of observation may be the ill per- 
son, the morbid condition, the episode 
of illness, the medical service or treat- 
ment, or some other defined unit. Any of 
these units may be examined from differ- 
ing points of view. For example, morbid 
conditions may be studied from the point 
of view of their prevalence at any given 
time or the incidence of new cases over 
a stated period of time. Illness itself is 
more often than not some indeterminate 
point on a continuous scale of well-be- 
ing, from the best of health to severe 
sickness, In most instances, especially in 
chronic disease, the time of the onset and 
the end of the condition may be difficult 
or impossible to fix. 

Even if the event to be statistically 
counted could be clearly defined and 
identified, it could be classified accord- 
ing to a large number of attributes. A 
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morbid condition, for example, could be 
classified according to type in a number 
of ways, such as whether it is new, old, 
acute, or chronic; what the nature of the 
condition is; what the prognosis is; and 
so on, The condition could also be classi- 
fied according to various measures of 
severity, duration, kind and amount of 
care received or required, consequences 
to the individual’s family or to the com- 
munity, and various other criteria. Each 
of the possible units of tabulation and 
each of the various axes of classification 
may provide the statistic required for 
some important application of the data. 

The variety of types of data is paral- 
leled by the variety of sources from 
which morbidity statistics of the different 
kinds can be obtained. These complicate 
organizational arrangements needed for 
the collection of data and introduce a 
bewildering variety of problems of data 
collection. A recent International Con- 
ference on Morbidity Statistics, called by 
the World Health Organization (4), con- 
sidered more than twenty-four different 
major possible sources of morbidity sta- 
tistics. The population and morbidity 
coverage and the uses and applicability 
of data from each of these sources were 
studied, but the problems in compilation 
are largely unsolved. 

Even if interest were restricted to a 
single type of data from a single type of 
source, the technical and administrative 
problems of compiling national health 
data would be difficult because of the 
geographically diffuse character of the 
events to be studied. While this difficulty 
is not unique for health statistics, the 
situation in medicine may be contrasted 
with that in some other fields. Foreign 
trade statistics are derived from shipping 


- documents which are administratively 


collected in a small number of export 
or import points. Manufacturing statis- 
tics are based on the reports of a lim- 
ited number of manufacturers of a given 
product. Financial statistics derive di- 
rectly from the operating records of 
banking and exchange institutions. The 
collection problems in such cases are 
relatively simple. In contrast, medical 
activities originate in the illnesses of mil- 
lions of scattered people and operate 
through a complex system of thousands 
of independent physicians, clinics, hos- 
pitals, and other health care facilities. 
At no one point do the kaleidoscopic 
facts of these various health activities 
exist in comparable form, nor are they 
brought together in any automatic way 
to permit ready statistical observation. 

There is perhaps another fundamental 


problem in the compilation of meaning- 
ful health statistics, This arises from the 
fact that statistical measures of health or 
morbidity take on their scientific mean- 
ings, as contrasted with certain adminis- 
trative applications, only when they can 
be expressed as proportions or rates. It 
is not sufficient to know, for example, 
that at a given time so many people of 
such-and-such a population group are ill 
with such-and-such a disease. The im- 
portant meaning of this aggregate figure 
emerges only when it is expressed in re- 
lation to the number of persons of the 
same population group who at the same 
time do not have the disease. Thus the 
collection of data on sick people by con- 
dition, age, sex, occupation, area of resi- 
dence, and so on, must be accompanied 
by a parallel collection of corresponding 
data for the population as a whole, sick 
and well. Partly for this reason the com- 
pilations of statistics based solely on rec- 
ords of hospitals, clinics, or medical prac- 
titioners give only part of the needed 
information and, by themselves, are rela- 
tively meaningless, except as statistics on 
volume of medical services for certain 
administrative uses. 


Program of the U.S. 
National Health Survey 


The varied nature of the data desired 
for planning and evaluation in all phases 
of public and private health work and 
the requirement that corresponding in- 
formation be obtained for both the ill 
and the well population determine the 
main lines of the policy and content of 
the program of the U.S. National Health 
Survey. The Survey is not a single sur- 
vey, with a single method and a single 
limited objective. The Survey, as estab- 
lished by Congress, is intended to be an 
intensive and sustained attempt to solve 
the major problems of compilation of 
morbidity statistics, with due attention 
given to the development of new meth- 
ods. The Survey is a program of surveys, 
which use different approaches and have 
different end objectives as both the tech- 
niques and the needs for data evolve. 
But basic to all of the present and future 
surveys is the fundamental idea that the 
data collection must pertain to a repre- 
sentative group of people as the only 
source where all of the desired facts con- 
verge. 

At its present stage of development 
the Survey program has three major as- 
pects. The first is the continuing nation- 
wide Household Interview Health Sur- 


SCIENCE, VOL. 127 


ve} 
col 
wil 
to 
tot 
me 
me 
ten 
ter 
dei 
abl 
sis 
ob 
ab 
of 
for 
4 ho’ 
ad 
ex: 
cli 
pil 
of 
TI 
i 
dif 
th 
th 
an 
m¢ 
ve 
tr 
lai 
be 
sp 
ar 
F 
m 
Si 
of 
U 


vey. This survey, in which data are 
collected by means of skilled interviews 
with household respondents, is designed 
to give continuous information on the 
total volume of illness and disability, the 
medical care received, the nature of the 
medical conditions involved (to the ex- 
tent that this can be obtained by the in- 
terview method), and various related 
demographic, social, and economic vari- 
ables. 

The second aspect of the program con- 
sists of other surveys, continuing or spe- 
cial in character, which are designed to 
obtain types of data not readily obtain- 
able from the household survey. In view 
of the fact that the type of clinical in- 
formation obtained by means of the 
household interview technique is not 
adequate for many medical research pur- 
poses, a nation-wide Health Examination 
Survey is now in the planning and test- 
ing stages. This survey will offer to a 
representative sample of the population 
a specially designed physical and clinical 
examination and will have as its objec- 
tive a systematic inventory of specified 
clinical disease entities and the com- 
pilation of the frequency distributions 
of physical, and physiological, variables. 
The Health Examination Survey will 
give data expressed in precise medical 
terms, but because of the cost and the 
difficult logistic problems of this survey, 
the sample will necessarily be small, with 
the consequence that this survey will not 
yield the useful material relative to the 
social and economic aspects of illness 
and health that is obtained through the 
more extensive household interview sur- 
vey. The difference between the methods 
and objectives of these two surveys illus- 
trates the point that a single survey 
cannot serve all objectives. The special 
survey aspect of the program will suc- 
cessively develop other types of surveys 
as the program continues. 

The third aspect of the program re- 
lates to studies of the methodology. 
Study of the pertinent methodology may 
be assumed in any scientific program, but 
special mention should be made of this 
part of the program. In the first place, a 
systematic development of the field of 
health statistics is so new that established 
and proven methods do not yet exist. 
For this reason the study of methods 
must occupy a prominent part in the 
Survey program, It is notable that the 
need for methodological work was rec- 
ognized in the legislation creating the 
U.S. National Health Survey and that 
such research was specifically authorized. 
Methodological studies now under way 
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are of several types. One type of study 
has as its objective the identification of 
gaps in data collected by the household 
survey. Other studies are preliminary to 
the design and execution of special sur- 
veys. For example, a number of studies 
are now under way which are prelimi- 
nary to the final plan for the proposed 
Health Examination Survey. Other meth- 
odological studies have as their objective 
the evaluation and calibration of the data 
to be published from the various surveys. 


Operating Plan of Household 
Interview Health Survey 


In less than twelve months after the 
U.S. National Health Survey was au- 
thorized by Congress, the Household In- 
terview Health Survey was operating on 
a nation-wide, continuing basis. The 
speed with which this survey could be 


_ established on a regular basis was due to 


two factors. In the first place, arrange- 
ments were made for utilizing the staff 
and facilities of the U.S. Bureau of the 
Census in many phases of survey design 
and administration; thus, advantage was 
taken of the pioneering work and ex- 
perience of that agency in practical meth- 
ods of population sampling and survey- 
ing. Under these arrangements, the field 
operations for the household survey are 
performed by the Bureau of the Census 
under general specifications established 
by the Public Health Service. In ac- 
cordance with these specifications, the 
Bureau of the Census designs and selects 
the sample; conducts the field interview- 
ing, acting as collecting agency for the 
Public Health Service; and edits and 
codes the questionnaires. Most of the 
editing, and the tabulating, are handled 
on the Bureau of the Census electronic 
computers. 

Secondly, activities in the field of 
household health surveys were further 
advanced than were those in most sur- 
veys to determine other types of health 
statistics, and there was considerable pre- 
vious survey experience, both in the 
United States and in other countries, 
which could be drawn upon in the design: 
of the new U.S. Survey. 

The first attempts by the United States 
Government to obtain data on illness di- 
rectly from the persons concerned were 
in the population censuses of 1880 and 
1890. These early nation-wide efforts to 
collect data on illness were followed 
somewhat later by a great variety of in- 
quiries which were confined largely to 
special groups of people, single local 


areas, or special types of illness. These 
scattered studies provided no source from 
which an aggregate picture of the na- 
tion’s health could be judged, but they 
did provide experience with different 
technical methods and demonstrated 
that the interview method could provide 
useful information about the amount 
and distribution of illness, the circum- 
stances of injury, the loss of time from 
work or other usual activities resulting 
from disease and injury, and the utiliza- 
tion of medical care. 

The next effort to obtain comprehen- 
sive data on illness in the general popu- 
lation was the National Health Survey 
of 1935-36 (5), a large-scale undertak- 
ing in which interviewers visited over 
700,000 urban households to find out 
which members of the household had ex- 
perienced disabling illness and which 
had specified chronic diseases or impair- 
ments. In the years since this 1935-36 
survey, its findings have formed the basis 
for more than 200 reports, articles, and 
comparative studies. 

Under a variety of sponsors, a number 
of additional studies were conducted 
after 1936 to provide large cities and 
states with needed statistics. Among the 
more important of these were the survey 
of the Eastern Health District of Balti- 
more (1938-1943); a methodological 
survey in San Jose, California (1952); 
the household survey initiated by the 
Health Insurance Plan of Greater New 
York (1952); the Baltimore Study 
(1952-55) ; the Hunterdon County Study 
(1951-55); and the state-wide Califor- 
nia Health Survey (1954-55). 

Surveys based on household interviews 
were also being organized in other coun- 
tries. The Survey of Sickness in England 
and Wales was instituted in 1943 and 
continued until 1952 (6). Canada car- 
ried on a nation-wide sample survey for 
a 12-month period, starting in 1950, and 
Denmark organized a three-year survey 
program in 1951. 

In designing the new U.S. Survey, an 
attempt was made to draw elements from 
this prior work, but there are many in- 
novations in concept and in the statistical 
-plan. In common with previous surveys, 
the Household Interview Health Survey 
rests on respondents within the house- 
hold, inasmuch as this is the only source 
where the full range of facts about ill- 
ness, good health, the person’s demo- 
graphic, social, and economic character- 
istics, the type of care sought or obtained, 
and the individual or family conse- 
quences of illness can be ascertained. The 
survey thus depends on a direct face-to- 
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face interview with some responsible per- 
son in a position to know the major 
health facts which are sought. For each 
household selected for interview, inter- 
views are conducted with each adult 
member of the household, with proxy re- 
spondents permitted only for children or 
absent adults if related to the respond- 
ent. The present design does not pro- 
vide for a reinterview at a later date, to 
collect follow-up information; hence, 
each selected household is interviewed 
only once (7). Questions are asked about 
the present health status of members of 
the household and about health experi- 
ence during a retrospective period. This 
retrospective period varies for different 
items on the questionnaire but is gen- 
erally a short period in order that errors 
due to failure of memory on the part of 
respondents may be minimized. 

A very important feature of the sur- 
vey plan is that the interviewing proceeds 
continuously, data being collected each 
week throughout the year. This continu- 
ous survey process has various advan- 
tages. Since data are collected each week, 
it is possible to compile weekly, monthly, 
or quarterly indexes of the various as- 
pects of health to measure seasonal varia- 
tion or time trends. However, many of 
the facts to be studied are the more fun- 
damental relations between health and 
other factors, and the continuous collec- 
tion of data permits the accumulation of 
information and, thus, successively more 
detailed tabulation and cross-tabulation. 
The continuous character of the survey 
also has administrative and technical ad- 
vantages. For example, it is possible to 
use a smaller number of regular inter- 
viewers, who can receive constant train- 
ing and retraining. 

The corps of interviewers consists of 
approximately 130 permanent part-time 
employees who are trained and directed 
by 17 full-time supervisors located in Bu- 
reau of the Census regional offices. Train- 
ing and checking of the interviewers’ 
work is done through periodic group 
training sessions, assignment of home- 
work, a systematic program of reinter- 
views by the supervisors, and a system 
of continuous flow of written instructions, 
performance evaluations, and reports on 
specific errors noted in interview tech- 
nique. 

The interview itself is based on a 
printed questionnaire and is “structured” 
in the sense that specified questions are 
asked in an exactly specified manner and 
order. The function of the interviewer is 
to follow the procedure according to in- 
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structions and to record accurately the 
replies of respondents. The interviewers 
learn how to ask the questions and how 
to record the replies. Their responsibili- 
ties are to act as reporters of facts rather 
than to attempt to be lay diagnosticians 
of the household ailments. 

The questionnaire in use during the 
first survey year (July 1957-June 1958) 
consists of the following major parts or 
sections: 

1) Administrative items: location and 
identification of household, record of 
calls, reasons for noninterview, editing 
control record, and so on. 

2) Demographic items: identification 
of each member of household, relation 
to household head, age, sex, marital 
status, education, work status, and so on. 

3) Illness probe questions: questions 
designed to aid the respondent’s memory 
in reporting any current illness, injury, 
or impairment. 

4) Detailed information on illnesses, 
injuries, or impairments: information 
on precise character of illness, medical 
care received, amount of disability, bed 
disability, work or school days lost, and 
so on. 

5) Hospitalization probe questions: 
questions to aid respondent’s memory in 
reporting episodes of hospitalization. 

6) Detailed information on hospitali- 
zation: information on hospital admis- 
sion, reason for admission, operations 
performed, name of hospital, and so on. 

7) Accidents and injuries: date and 
class of event leading to injury, and so 
on. 

8) Medical care: utilization of serv- 
ices of physician, place of visit, type of 
service, and so on. 

9) Dental care: utilization of dental 
services, type of service, and so on. 

The sample plan for the Household 
Interview Health Survey is designed in 
accordance with certain general speci- 
fications for sampling accuracy for na- 
tional totals and for tabulations for 
various regional areas. The design is a 
complicated multistage plan, the main 
elements of which can be described in a 
few words by omitting procedural de- 
tails. The plan follows in many respects 
that previously developed by the Bureau 
of the Census for its Current Population 
Survey. Initially, the 3103 counties and 
independent cities of the United States 
were grouped into about 1900 “primary 
sampling units” in a manner to form 
units of a single county or a group of 
contiguous counties of maximum inter- 
nal heterogeneity and such that they 


Table 1. Size of samples in different cate- 
gories on which surveys covering different 
time periods are based. 


Period covered by survey 


Category . 1 1 1 
year quarter week 

Persons 115,000 29,000 2,200 
Households 36,000 9,000 700 
Segments 6,000 1,500 115 
Primary 

sampling 

units 372 372 —~60 


could be covered efficiently by a single 
interviewer. These 1900 sampling units 
were then classified into 372 strata, as 
required by the tabulating specifications, 
and according to a number of factors, 
including the rate of population growth 
between 1940 and 1950, degree of urban- 
ization, principal type of industry, type 
of farming, and various demographic 
characteristics. From each of these 372 
strata a single sampling unit was selected 
with probability proportionate to its 
1950 population. These 372 sampling 
units form the first stage of the multi- 
stage sampling design used for the 
Household Survey; they are scattered 
throughout the United States, with at 
least one unit in every state. 

Within each primary sampling unit, 
ultimate stage sampling units, called 
“segments,” are identified geographically 
in such a manner that each segment con- 
tains an expected six households in the 
sample. Each week a random sample of 
about 120 segments is drawn, and the 
approximately 700 households, contain- 
ing approximately 2200 persons, included 
in these segments are interviewed. The 
continuing collection of information is 
consequently based on samples of the 
sizes shown in Table 1 for different time 
periods. 

Each statistic produced by the survey 
—for example, the number of persons 
with one or more bed-days of disability 
in a specified period—is the result of 
two stages of ratio estimation. In the first 
of these, the ratio factor is 1950 decen- 
nial population count to estimated popu- 
lation for 1950 for the first-stage sample 
of primary sampling units. These factors 
are applied for 132  color-residence 
classes. 

Later, ratios of the sample-produced 
national estimates of the population to 
official Bureau of the Census figures for 
current population in 76 age-sex-color 


' classes are computed and serve as second- 


stage factors for ratio estimating. 
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The effect of the ratio-estimating proc- 
ess is to make the sample more closely 
representative of the population by age, 
sex, color, and residence, thus reducing 
sampling variance. 

As noted, each week’s sample repre- 
sents the population living during that 
week and characteristics of that popu- 
lation. Consolidation of samples over a 
time period, say a calendar quarter, pro- 
duces estimates of average characteristics 
of the United States population for that 
calendar quarter. 


Flexibility of Operation 


The sample plan and the question- 
naire scheme make possible a flexibility 
of operation in several respects. The con- 
tinuous character of the data collection 
allows flexibility with regard to content, 
since the plan permits either a major 
change in the main questionnaire con- 
tent at any time or a gradual evaluation 
of its content or technique. The survey 
can thus be made responsive to changing 
areas of health interest and can be tech- 
nically improved as survey methodology 
is gradually perfected. In addition, the 
questionnaire plan permits the addition 
of a series of ad hoc supplements to the 
basic questionnaire to provide relatively 
quick answers on types of questions 
which require no more than one or two 
quarters of information for adequately 
accurate answers, 

Flexibility can be obtained also in an- 
other respect—namely, with regard to 
time. The continuous succession of small 
weekly representative samples permits 
annual estimates for certain variables 
and relationships, quarterly estimates for 
statistics requiring less detail in tabula- 
tion, and even weekly estimates for cer- 
tain totals where the frequencies are 
sufficiently high. The plan was not de- 
signed primarily for the making of such 
weekly estimates, but the recent influ- 
enza epidemic provided an opportune 
instance of the value of the survey in 
providing a current measure of the ex- 
tent of disability from acute upper respir- 
atory diseases. 

Figure 1 (8) shows the two series of 
data relating to all acute upper respira- 
tory diseases involving at least one day 
of bed disability. One series gives the 
weekly number of new cases of acute 
upper respiratory diseases (including in- 
fluenza, pneumonia, and other similar 
conditions) involving one or more days 
of bed disability. The other series shows 
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_ household survey will bring to light many 


the average number of persons in bed 
each day of the week because of these 
diseases. ; 
Series such as these not only give a 
consistent national index of the level and 
trend of certain medical conditions but, 
in this case, gave a more adequate meas- 
ure for the first time of the total signifi- 
cance to the economy of the country of 
what may be, individually, relatively 
minor illnesses. For example, during the 
four-month period September—December 
1957, there were an estimated 100 mil- 
lion new cases of acute upper respiratory 
disease involving at least one day in bed. 
The number of different people involved 
was somewhat less, since during this 
period many persons had more than one 
case. Some measure of the total impact 
of these diseases during the four-month 
period is given by the estimate that they 
involved a total of 357 million person- 
days of bed disability. As it proceeds, the 


hensive, but necessarily delayed, general 
report is compiled. Under the plan, sev- 
eral series of topical reports are to be is- 
sued under the general title “Health Sta- 
tistics—from the U.S. National Health 
Survey.” Series A of these reports will 
deal primarily with methodological stud- 
ies and will present information on the 
procedures used in the various surveys 
and technical evaluations of the informa- 
tion compiled. Series B will consist of 
reports presenting, topic by topic, the 
substantive results of the surveys. Major 
issues of Series B will be based on data 
collected during the first full year of the 
survey—namely, July 1957—-June 1958. 
However, a number of preliminary re- 
ports are now being prepared relating to 
data for the first quarter (July-Septem- 
ber 1957) or for material for the first two 
quarters (July-December 1957). The 
first of these preliminary reports (9) pre- 
sents statistics on the volume of physi- 
cian visits, by sex and age of patient, by 
urban-rural residence, by place of visit, 
and by type of service given. Data are 
also given, for the population of the 
United States, on the time interval since 
a physician was last consulted. Other 
preliminary reports now in preparation 
cover dental services, persons injured, 
hospitalization, acute conditions, and dis- 
ability. 

When sufficient data have been ac- 
cumulated by the Household Interview 


such facts, which will provide new per- 
spectives on the health of the nation. 


Publication Plan 


The publication plan for the Survey 
is designed for releasing data on each 
different topic as soon as sufficient data 
are accumulated. It is not intended that 
material will be held until a compre- 
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Fig. 1. Weekly estimates of the number of new cases involving one or more days of bed 
disability and the average number of persons in bed each day because of acute upper 
respiratory diseases, including influenza, pneumonia, and other similar conditions, in the 
United States, 6 July 1957-8 February 1958. 
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Health Survey, additional reports cov- 
ering these and other topics will be pre- 
pared. These reports will give a wealth 
of new, detailed information relating 
these health items to various demo- 
graphic and social variables. In a similar 
manner, the Health Examination Survey 
and other special surveys and studies will 
provide data for future tabulations, 
which will be published, topic by topic, 
when available. 
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Translation Service Started by 
Special Libraries Center 


The Special Libraries Association 
Translation Center, located at the John 
Crerar Library in Chicago, has an- 
nounced that it can now furnish, on a 
subscription basis, printed catalog cards 
for current scientific and technical mate- 
rial which has been translated into Eng- 
lish from all languages, including Rus- 
sian. This latest effort of the center to 
facilitate the exchange and growth of 
scientific knowledge in the Western 
World will make available in easy-to- 
use, up-to-date card form the thousands 
of citations given in the center’s biblio- 
graphical journal, Translation Monthly. 
Four types of subscriptions to translation 
catalog cards are available: (i) full cov- 
erage of Translation Monthly (approxi- 
mately 12,000 titles yearly); (ii) cover- 
age of all translations currently received 
by the center (approximately 6750 titles 
yearly); (iii) coverage of all Russian 
translations received by the center (ap- 
proximately 3100 titles yearly); and 
(iv) coverage of all titles in specific sub- 
ject fields. 

Partially supported by grants from the 
National Science Foundation and the 
National Institutes of Health, the SLA 
Translation Center is a depository for 
unpublished scientific material which has 
been translated into English from all 
languages. It actively solicits and collects 
translations from government agencies, 
industry, technical societies, and educa- 
tional institutions and makes copies of 
these translations available to other re- 
search groups and individuals. Users 
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may borrow paper copies of desired 
translations or may purchase for perma- 
nent retention microfilms or photoprints 
of translations. 

The SLA Translation Center was es- 
tablished at the John Crerar Library in 
October 1953. In less than 5 years the 
original collection of 932 translations 
has increased to more than 20,000 items, 
and approximately 6750 titles are being 
added annually. At the request of the 
National Science Foundation, the SLA 
Translation Center took over, in Janu- 
ary 1958, the Russian translations then 
housed in the Scientific Translations 
Center at the Library of Congress. This 
added 4000 Russian items to the col- 
lection, and since then Russian material 
has been received regularly—about 3000 
titles a year—as have translations from 
all other languages. Further information 
about the SLA Translation Center and 
its services may be obtained from: SLA 
Translation Center, John Crerar Li- 
brary, 86 Randolph St., Chicago 1, Ill. 


Science, Technology, and 
Individual Freedom 


Harrison Brown, professor of geo- 
chemistry at California Institute of Tech- 
nology and member of the National 
Academy of Sciences, was one of the fea- 
tured speakers at the tenth annual con- 
ference of the National Civil Liberties 
Clearing House that was held recently in 
Washington. In his talk on “Science, 
Technology and Individual Freedom,” 
he discussed both the necessity of indi- 
vidual freedom if science and scientists 
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are to develop their full potential and 
the effects that science and technology 
are having on individual freedom. He 
cited three constraints that present-day 
society has placed upon the scientist’s 
freedom. One is the sources from which 
the researcher receives his funds. The 
second “stems from the fact that scien- 
tists are individualists. They cannot work 
to best advantage in an atmosphere 
which is filled with FBI investigations, 
loyalty checks, loyalty oaths, public con- 
demnation of their fellow-scientists, pres- 
sures for conformity, and accusations 
such as those which have been aired 
from time to time by both state and na- 
tional investigating committees of vari- 
ous sorts.” 

The third constraint “involves com- 
munication, which is the lifeblood of in- 
quiry.” The major factors inhibiting the 
free exchange of ideas among scientists 
today are the classification for security 
reasons of scientific work and the restric- 
tions placed upon their movements. Clas- 
sification, Brown declared, “greatly im- 
pedes work, and in this respect it actually 
lessens our security.” The difficulty some 
scientists have had in obtaining passports 
is part of the communications problem; 
more serious are “our formidable restric- 
tions” on scientists abroad in securing 
visas for entrance to this country, with 
the result that “most international con- 
ferences of scientists are held abroad.” 
Brown stressed the dangers implicit in 
our increasingly industrialized society 
and the need for recognizing and avoid- 
ing them. 

“As our population grows, as our re- 
serves of high-grade raw materials dimin- 
ish in abundance, we will be faced with 
the necessity of bringing ever-higher lev- 
els of organization into our lives. There 
will be less living space and less oppor- 
tunity for movement. There will be cries 
for more efficiency. . . . It is amply clear 
that man can in principle create a won- 
derful world—a world in which people 
can lead free and abundant lives. But I 
fear that so powerful are the forces which 
operate in favor of increased organiza- 
tion and integration that we ourselves 
may drift into a form of totalitarianism 
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without realizing it. We can, if we don’t 
watch ourselves, permit our country to 
become a glorified ant hill. I do not, 
however, believe that this end result is 
inevitable. And here I take refuge in a 
statement which was once made by the 
great Disraeli. ‘Circumstances,’ he said, 
‘are beyond the control of man. But his 
conduct is in his own power.’ ” 


Cerebrovascular Disease 


The U.S. Public Health Service has 
announced that all known types of cere- 
bral strokes have been classified and de- 
fined for the first time in a study which 
provides a common language for the ex- 
change of information among research- 
ers throughout the nation. This pioneer- 
ing classification of cerebrovascular dis- 
eases appears in the May issue of Neu- 
rology, published in Minneapolis for the 
American Academy of Neurology. 

The eight-member committee that con- 
ducted the study was appointed by the 
National Institute of Neurological Dis- 
eases and Blindness to explore means of 
increasing research progress in cerebro- 
vascular diseases. Clark H. Millikan, neu- 
rologist of the Mayo Clinic, Rochester, 
is the committee chairman. He empha- 
sizes that the 2-year study is a first at- 
tempt, and many statements will undergo 
changes as understanding of cerebrovas- 
cular disease increases. Copies of the 
study, A Classification and Outline of 
Cerebrovascular Diseases, may be ob- 
tained from the National Institute of 
Neurological Diseases and Blindness, 
Bethesda 14, Md. 


NSF Grant to Yale to Improve 
Mathematics Instruction 


The National Science Foundation has 
awarded $100,000 to Yale University to 
initiate the work of the School Mathe- 
matics Study Group to improve instruc- 
tion in mathematics in United States 
secondary schools above the sixth grade, 
including junior high schools. The study 
group will consider: preparation of text- 
book materials, together with teacher’s 
manuals; the training of teachers in the 
use of such new materials; preparation 
of monographs designed for better stu- 
dents, secondary-school teachers, and the 
general educated public; various kinds of 
teaching aids, including films; experi- 
mental programs for gifted children; and 
psychological studies of concept forma- 
tion in mathematics and of attitudes to- 
ward mathematics, and the like. 

The study group, consisting of sec- 
ondary school teachers and outstanding 
university mathematicians, will be under 
the direction of E. G. Begle, of Yale’s 
mathematics department. An interim ad- 
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visory committee to assist Begle consists 
of the following: A. A. Albert, Univer- 
sity of Chicago; R. L. Wilder, University 
of Michigan, and S. S. Wilks, Princeton 
University. An expanded advisory com- 
mittee will be established by the presi- 
dents of the American Mathematical 
Society, the Mathematical Association of 
America, and the National Council of 
Teachers of Mathematics. 

As its first activity, the study group is 
organizing a 4-week session at Yale, 23 
June to 29 July, at which college and 
university mathematicians and _high- 
school teachers, in equal numbers, about 
40 in all, will be asked to prepare de- 
tailed syllabi for high-school algebra and 
geometry courses. The study group will 
cooperate with such organizations as the 
Commission on Mathematics and the 
Curriculum Committee of the National 
Council of Teachers of Mathematics, 
which have already made large contri- 
butions in this area. 


‘In-Service Institutes for 


High School Teachers 


Approximately 3000 high school teach- 
ers of science and mathematics will 
benefit during 1958-59 from 85 in-serv- 
ice teacher-training institutes conducted 
by United States colleges and universi- 
ties. The National Science Foundation 
has announced that grants totaling $607,- 
250 have been awarded to support these 
institutes. The funds cover travel ex- 
penses, tuition, and fees. Participants in 
the program must be on the faculties of 
high schools that are within a radius of 
about 50 miles of the host institution. 

The in-service institutes will offer es- 
pecially designed work in the subject 
matter of science and mathematics, In- 
stitute meetings will be held outside regu- 
larly scheduled school hours so that 
teachers may attend while still teaching 
full time in their schools. Inquiries and 
applications for participation should be 
addressed to the directors of the indi- 
vidual institutes; these are named in a 
list that may be obtained from the Na- 
tional Science Foundation, Washington 
25, D.C. 


Deduction of Educational 
Expenses from Taxable Income 


Many teachers in the United States at 
all levels—college, high school, and ele- 
mentary—who have incurred certain 
educational expenses may be able to re- 
cover a part of their income tax pay- 
ments for the years going back as far 
as 1955 as the result of U.S. Treasury 
Regulation TD 6291 announced on 4 
April and published in the Federal Regis- 
ter for 5 April. In submitting an amended 


return, the taxpayer must use the appro- 
priate income tax form for the year’s 
return which is to be amended. He must 
write at the top of page 1, “Amended,” 
and must resubmit the return in com- 
plete detail. While many aspects of the 
new ruling remain to be interpreted by 
the Treasury, the text as it appears in 
the Federal Register offers nine specific 
cases as examples. 


Experimental Program in Secondary 
School Science Education 


Starting in December 1955, the Re- 
search Corporation, New York, under- 
took an experiment concerned with the 
teaching of science at the secondary- 
school level in the state of Connecticut. 
While the experiment as originally de- 
signed is not yet complete, a report on 
the project to date provides some infor- 
mation that may be of value to those 
concerned with plans for the betterment 
of education. 

A 3-year program has been established 
to learn from science teachers themselves 
their requirements for improving their 
teaching activities. Under the experi- 
mental plan, a_ representative visits 
schools throughout the state asking each 
science teacher what he or she needs to 
teach more effectively. 

The teacher is encouraged to apply 
for a Research Corporation grant to 
satisfy his needs. Purposely, no applica- 
cation form is provided, and no particu- 
lar limitations are specified about the 
kinds of things for which a grant might 
be considered or the level in funds that 
might be appropriate. The teacher’s ap- 
plication is expected to take the form 
of a statement outlining the current situ- 
uation in science at his school and in- 
dicating the improvements that would be 
possible with the funds requested, 

Preparation of such a statement re- 
quires a certain amount of self-evalua- 
tion and considerable analytical thought. 
Frequently composing the statement sets 
off a chain reaction. Starting with an in- 
dividual teacher, it often involves other 
science teachers at the school and their 
administrative superiors, sometimes even 
including the local board of’ education. 

The program moves slowly. The foun- 
dation is at present receiving applications 
which had their origin in the stimuli ap- 
plied to teachers a year or more ago. 
However, meanwhile the attention of in- 
dividuals, groups, and even communities 
has been brought to bear constructively 
on what was needed to improve science 
teaching in a given school or school sys- 
tem. 

In the 2 years that the plan has been 
in operation, total costs, including all fees 
and expenses, have amounted to a little 


less than $20,000. Forty-eight grants have 
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been awarded, amounting to about $50,- 
000. It seems reasonably clear even now 
that the program has had a profound 
effect in the state of Connecticut. 


News Briefs 


The American Tobacco Company Re- 
search Laboratory in Richmond, Va., has 
received the Virginia Academy of Sci- 
ence’s Distinguished Service Award as 
“International Leader in Tobacco Re- 
search, Befriender of Science in Com- 
munity Affairs, and Outstanding Con- 
tributor to the Advancement of Science 
in America.” 

A bull whip cracks because its tip 
breaks the sound barrier, according to 
Horace M. Trent of the Naval Research 
Laboratory in a paper delivered at the 
recent meeting of the Acoustical Society 
of America. 

* 

A grant of $1,560,000 to finance basic 
research in natural and physical science 
has been allocated by the Eugene Hig- 
gins Scientific Trust. The money will be 
distributed in equal shares to Columbia, 
Yale, Princeton, and Harvard universi- 
ties. Some $11,220,000 has been distrib- 
uted for this purpose since the trust was 
established in 1948. 

A special symposium on catalysis was 
held in honor of the late Vasili I. 
Komarewsky on 17 May at Armour Re- 
search Foundation of Illinois Institute of 
Technology, Chicago. Komarewsky, who 
died last June, was professor of chemical 
engineering at the institute, a consultant 
to Armour Research Foundation, and a 
founder of the Chicago Catalysis Club, 
which cosponsored the event. 

* * 

The National Psoriasis Research As- 
sociation is a new nonprofit organization 
whose purpose is to raise funds to finance 
research in psoriasis. Membership is open 
to all persons afflicted with this skin dis- 
ease and to everyone who is interested in 
the work of the association. The asso- 
ciation will make grants to the medical 
profession and to research laboratories on 
the recommendation of a medical ad- 
visory board. For information, write to 
the association at 161 Rockridge Rd., 
San Carlos, Calif. 

* & 

The new Hall of North American For- 
ests at The American Museum of Nat- 
ural History has been opened to the pub- 
lic after 10 years of preparation. 

* & 


The American Association of Univer- 
sity Professors recently presented its first 
Alexander Meiklejohn award for service 
to academic freedom to the president and 
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trustees of the University of New Hamp- 
shire. Eldon L. Johnson, president, and 
the trustees were cited for permitting 
Paul M. Sweezy, an editor-lecturer, to 
address students at the university in the 
spring of 1956. At that time Sweezy was 
free on bail after having been convicted 
of contempt of court by the Supreme 
Court of New Hampshire. The United 
States Supreme Court reversed the con- 
viction last June. 

Representative Melvin Price (D-IIl.) 
chairman of the Research and Develop- 
ment Subcommittee, Joint Committee 
on Atomic Energy, has announced that 
the subcommittee’s hearings on employee 
radiation hazards and workmen’s com- 
pensation, originally planned for the mid- 
dle of June, will be postponed until early 
in the next session of Congress. Price also 
stated that he is asking the Atomic 
Energy Commission to submit a report 
on the subject to the Joint Committee by 
1 January 1959; this report will serve as 
the basis of discussions at the hearings 
next session. 

* 

An agreement has been concluded be- 
tween Poland and Denmark for a tele- 
phone and telegraph cable across the 
floor of the Baltic Sea. The cable will be 
the common property of the two coun- 
tries and will handle the increased tele- 
communications traffic between Poland, 
Scandinavia, and Britain. It is expected 
that the laying of the cable will be com- 
pleted by early 1960. 

* 

A postdoctoral fellowship for advanced 
study in biophysics is being established 
as a memorial to Robert Bruce Withrow, 
chief of the Division of Radiation and 
Organisms of the Smithsonian Institu- 
tion. A pioneer in the biophysics of 
radiation, it was his hope to encourage 
research in this field by this means. Con- 
tributions may be addressed to Dr. Fred- 
erick S. Brackett, National Institutes of 
Health, LPB-NIAMD, Room B-4, Build- 
ing 2, Bethesda 14, Md. 


Proposed Legislation 


HR 11950. Amend National Science 


Foundation Act of 1950 to encourage the 
training of additional engineers and sci- 
entists and expansion of facilities for en- 
gineering and scientific education by 
providing scholarships and fellowships 
for engineering and science students. 
Teague (D-Texas). House Interstate and 
Foreign Commerce. 

HR 11960. Strengthen the national 
security, advance the cause of peace, and 
assure the pre-eminence of the U.S., in 
the academic, scientific, and technical 
disciplines through programs designed to 


stimulate the development and to in- 
crease the number of students of all edu- 
cational levels in our schools, and to 
provide additional facilities therefor. 
Knutson (D-Minn.). House Education 
and Labor. - 

HR 11913. Amend the Public Health 
Service Act to authorize grants for re- 
search and teaching facilities for existing 
and new medical, dental, and public 
health schools; extend title VII of that 
act (re health research facilities) for an 
additional 3-year period. Roberts (D- 
Ala.). House Interstate and Foreign 
Commerce. 

S 3609. Provide for research into prob- 
lems of flight within and outside the 
earth’s atmosphere. Johnson (D-Texas), 
Bridges (R-N.H.). Special Committee 
on Space and Astronautics. 


Scientists in the News 


J. E. P. L. VIGOUREUX, senior 
principal scientific officer of the National 
Physical Laboratory, Teddington, Eng- 
land, will attend a conference on elec- 
tronic standards and measurements at 
the National Bureau of Standards Labo- 
ratories at Boulder, Colo., 13-15 August. 


Three representatives of the Inter- 
national Union of Physiological Sciences, 
an affiliate of the World Health Organi- 
zation, are visiting South American med- 
ical schools and research facilities to 
discuss problems of medical education 
and research. The group includes: CARL 
F. SCHMIDT, professor and chairman 
of the department of pharmacology at 
the University of Pennsylvania; C. HEY- 
MANS, professor of pharmacology at the 
University of Ghent, Belgium; and R. 
GRANIT, professor of physiology at the 
Karolinska Institute, Stockholm, Sweden. 


FRANCIS HEMMING, who has held 
the office of honorary secretary to the 
International Commission on Zoological 
Nomenclature since 1936, has retired be- 
cause of ill health. R. V. MELVILLE, a 
senior member of the paleontological 
staff of the Geological Society, London, 
has been released for a period of 1 year 
to take immediate charge of the office 
of the commission with the title of as- 
sistant secretary to, and director of the 
office of, the International Commission 
on Zoological Nomenclature. 


The New York Zoological Park has 
announced the appointment of JAMES 
A. OLIVER as assistant director and 
CHARLES P. GANDAL as veterinar- 
ian. Both appointments stem from the 
departure of LEONARD J. GOSS, as- 
sistant director and veterinarian, who as- 
sumed the directorship of the Cleveland 
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Zoo on 15 May. Oliver has been curator 
of reptiles at the Bronx Zoo since 1951, 
and Gandal joined the zoo in 1952 as as- 
sistant veterinarian. 


EARL INGERSON, former chief of 
the petrology and geochemistry branch 
of the U.S. Geological Survey, will join 
the staff of the University of Texas as 
professor of geology in September 1958. 


CHARLES J. MERDINGER, com- 
mander, Civil Engineer Corps, U.S. 
Army, received the Toulmin Medal for 
his series of three articles entitled “Ca- 
nals through the Ages,” a history of 
canals from 3200 B.c. 


MAX MYERS, director of the agri- 
cultural experiment station at South 
Dakota State College, has been named 
administrator of the U.S. Department of 
Agriculture’s Foreign Agricultural Serv- 
ice, effective 1 July. He succeeds 
GWYNN GARNETT, administrator 
since early 1955, who has resigned to take 
a post with Pan American World Air- 
ways. 


VAL W. WOODWARD, associate 
professor in the department of agronomy, 
Kansas State College, has been named 
professor and chairman of the depart- 
ment of biology at the University of 
Wichita, Wichita, Kansas. The depart- 
ment of biology is a new department at 
the University of Wichita, being a merger 
of the departments of zoology, botany, 
and bacteriology. ALVIN SARACHEK, 
of the Institute of Microbiology, Rutgers 
University, will also join the Wichita 
biology staff on 1 July. 


M. R. POLLOCK of the department 
of bacterial physiology of the National 
Institute for Medical Research, London, 
is visiting the Laboratory of Cellular 
Pharmacology, National Institute of 
Mental Health, Bethesda, Md., until 11 
June. He is giving a short course of lec- 
tures on “Specific control of enzyme for- 
mation and its possible function in the 
development, adaptation and evolution 
of living organisms.” 


Retirement furlough will begin this 
summer and fall for a number of scien- 
tists at the University of Michigan. 
Those scheduled to begin furlough this 
June and their years of service are: 
BRADLEY M. PATTEN, professor of 
anatomy and chairman of the depart- 
ment of anatomy, 22 years; JOHN C. 
BRIER, professor of chemical engineer- 
ing, 38 years; LEO L. CARRICK, pro- 
fessor of chemical engineering, 13 years; 
ELIZABETH C. CROSBY, professor of 
anatomy, 38 years; FELIX G. GUSTAF- 
SON, professor of botany, 38 years; 
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RUSSELL C. HUSSEY, professor of 
geology, 13 years; HUGH E. KEELER, 
professor of mechanical engineering, 42 
years; WALTER E. LAY, professor of 
mechanical engineering, 39 years; and 
ARTHUR E. WOODHEAD, associate 
professor of zoology, 34 years. 

Retirement furlough marks the end of 
regular classroom work and research ac- 
tivities at the university. Faculty mem- 
bers receive their regular academic sal- 
ary for 1 year during retirement furlough. 

RUTH WANSTROM, professor of 
pathology, will begin full retirement, ef- 
fective 30 June, without retirement fur- 
lough. CHARLES B. GORDY, profes- 
sor of industrial engineering, will begin 
full retirement, also without furlough, 
on 1 September 1959. 

Those who began their retirement fur- 
lough during academic 1957-58 include: 
WALDO ABBOTT, associate professor 
of speech; FREDERICK A. COLLER, 
professor of surgery; MAURICE W. 
SENSTIUS, associate professor of geol- 
ogy; LOUIS A. BAIER, chairman of 


‘the department of naval architecture 


and marine engineering; MARGARET 
BELL, professor of hygiene and physical 
education and physician in the Health 
Service; and THEOPHIL HILDE- 
BRANDT, professor of mathematics and 
chairman of the department of mathe- 
matics. 


R. RUGGLES GATES of Cambridge, 
Mass., is sailing shortly for England on 
the way to Australia for an expedition 
to study the aborigines. He plans also 
to see Melanesians in New Guinea and 
Maoris in New Zealand, returning across 
the Pacific via Samoa, Fiji, and Hawaii. 
Gates will give an address to the Anthro- 
pology Section of the Australian and 
New Zealand AAS in Adelaide at the 
end of August. 


BERNARD SAPER, director of the 
counseling center and assistant professor 
of psychology at Northwestern Univer- 
sity, has been appointed director of psy- 
chological services in the New York 
State Department of Mental Hygiene, 
effective 1 July. He succeeds ELAINE 
F. KINDER, who is leaving to devote 
full time at Rockland State Hospital to 
a follow-up study of topectomized schizo- 
phrenic patients and to completing a 
monograph on the personality and social 
development of infant chimpanzees. 


PAUL M. GROSS, vice president of 
Duke University and president of the 
Oak Ridge Institute of Nuclear Studies, 
will become’ an Honorary Commander 
of the Civil Division of the Order of the 
British Empire, as a result of a recent 
appointment by Her Majesty, Queen 
Elizabeth. The award is being made to 


Gross for “outstanding services to the 
cause of Anglo-American friendship and 
understanding.” Gross served from 1953 
until 1956 as chairman of the Southern 
Regional Marshall Scholarship Commit- 
tee, which awarded scholarships to 
southern students for study in Britain. 


JOHN H. VAUGHAN of the Medi- 
cal College of Virginia will join the Uni- 
versity of Rochester School of Medicine 
and Dentistry on 1 July to head a new 
section on immunology in the depart- 
ment of medicine. He has been ap- 
pointed associate professor of medicine 
and assistant professor of bacteriology 
and immunology. 


Recent Deaths 


GLENN H. ALGIRE, Washington, 
D.C.; former medical director of the 
Laboratory of Biology, National Cancer 
Institute; 28 Apr. 

MILES H. CUBSON, Philadelphia, 
Pa.; 61; educator and soil conservation- 
ist; was associated with the U.S. Depart- 
ment of Agriculture’s Soil Conservation 
Service in Upper Darby, Pa.; author of 
Soil Management for Greenskeepers; 4 
May. 

EDMOUR F. GIGUERE, New York, 
N.Y.; 44; electronics consultant for the 
Radio Corporation of America; 6 May. 

SAMUEL P. HAYES, Princeton, N.J.; 
83; psychologist for the blind; profes- 
sor of psychology at Mount Holyoke Col- 
lege from 1909 to 1940; from 1940 until 
1954 director of teacher training and re- 
search at the Perkins Institution and 
Massachusetts School for the Blind in 
Watertown, Mass.; 7 May. 

FRANK K. SHUTTLEWORTH, New 
York, N.Y.; 59; psychologist; professor 
in the department of student life at City 
College; author of a number of. books 
and papers; 9 May. 

J. FISHER STANFIELD, Oxford, 
Ohio; 57; chairman of the department 
of botany at Miami University since 
1944; 7 May. 

JOSIAH TURNER NEWCOMB, 
Port Washington, N.Y.; 54; assistant vice 
president of Gibbs & Hill, Inc., consult- 
ing engineers in New York; administered 
the design of steam, electric, and hy- 
draulic facilities of the Savannah River 
Project for the Atomic Energy Commis- 
sion; 6 May. 

CORYDON M. WASSELL, Little 
Rock, Ark.; 74; physician; former medi- 
cal missionary in China; 12 May. 

Erratum: In the news article, “Atomic Clock 
Discrepancy” [Science 127, 1107 (9 May 1957)]}, 
the values given for the accuracy and variation 
of the Atomichron are incorrect by a factor of 
10. The possible accuracy of the Atomichron is 
1 part in 10%; the discrepancy between the 
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Book Reviews 


Advances in Agronomy. vol. 9. A. G. 
Norman, Ed. Academic Press, New 
York, 1957. xi+308 pp. $8. 


This is the ninth volume in this series, 
all under the able editorship of A. G. 
Norman. This volume, like its predeces- 
sors, constitutes a valuable contribution 
to the literature in this highly varied 
field. In contrast to some of the series 
of “Advances” in other disciplines, Ad- 
vances in Agronomy shows relatively lit- 
tle duplication in topics covered by suc- 
cessive volumes. A glance at the contents 
of this volume gives ample evidence of 
the reason for this policy. In a science 
encompassing the chemistry of zinc in 
soils along with defoliation and desicca- 
tion as harvest aids, a complete review 
of the annual progress of every segment 
of the field would not be possible in one 
book. 

Like any other book with many dif- 
ferent authors, this volume contains a 
wide variation in type of article, but in 
general the authors of the several chap- 
ters have written in scholarly fashion. 

This volume contains the following 
chapters: “Agricultural trends in the 
old cotton belt,” by R. W. Pearson and 
J. H. Yeager; “Zinc deficiency and its 
control,” by Wynne Thorne; “Defolia- 
tion and desiccation: Harvest aid prac- 
tices,” by Frederick T. Addicott and 
Ruth S. Lynch; “The fixation of phos- 
phorus by soils,” by John B. Hemwall; 
“The lespedezas,” by Paul R. Henson, 
Joe D. Baldridge, and Will A. Cope; 
“Measurement of soil bulk density and 
penetrability,” by J. A. Vomocil; “The 
contribution of statistics to agronomy,” 
by Oscar Kempthorne; “The residual 
effects of fertilizer,” by R. L. Cook and J. 
F. Davis; and “The concept of braunerde 
(brown forest soil) in Europe and the 
United States,” by R. Tavernier and G. 
D. Smith. 

Thorne’s chapter on zinc deficiency 
should be of great value to workers in 
areas where this problem is just being 
recognized. Foresters will find the article 
on the brown forest soils useful in any 
attempt to relate the European forestry 
literature to American experiences. The 
chapter on the lespedezas provides a valu- 


able record of the current status of knowl- 
edge concerning this group of plants and 
also provides an excellent background 
for further management and breeding 
work with them. 

While few agronomists will read this 
book from cover to cover, a great many 
will find one or more of its chapters of 
sufficient value to justify publication of 
the book. 

W. H. ALLaway 
Agricultural Research Service, 
Beltsville, Maryland 


Mechanical Resolution of Linguistic 
Problems. Andrew D. Booth, L. 
Brandwood, J. P. Cleave. Academic 
Press, New York; Butterworths, Lon- 
don, 1958. vii +306 pp. Illus. $9.80. 


This is the second book to appear in 
the relatively new field of mechanical 
translation. The first, Machine Transla- 
tion of Languages, a book of essays 
edited by Locke and Booth, covered the 
subject as of three years ago. Since that 
time, more work has been done than dur- 
ing the preceding six to nine years; the 
number of abstracts appearing in the 
journal Mechanical Translation now 
stands at 121, and they numbered only 
55 three years ago. 

One should not expect to find in this 
book, however, a more up-to-date survey 
of the thinking on mechanical transla- 
tion. It is, instead, a presentation of 
some of the work done in but one of a 
dozen or so groups around the world— 
that is, in the Birkbeck College (Univer- 


sity of London) group under Booth, a ° 


pioneer in the field. The book does con- 
tain a historical introduction, but it is 
disappointing to discover that this starts 
with a rewritten and somewhat abbrevi- 
ated version of the historical introduction 
of Locke and Booth, followed by three 
paragraphs on the subsequent work at 
Birkbeck College and only two para- 
graphs reporting some (but ignoring 
most) of the subsequent work done else- 
where. Besides mechanical translation, 
the book reports work in the fields of 
word counting, concordance making, and 


the statistical analysis of style, which are 
even less adequately treated than the 
earlier history. 

The new work reported in chapter 8 
(presumably by Brandwood) on the me- 
chanical translation of German repre- 
sents over half of the book and is re- 
quired reading for all serious workers in 
the field. This work is entirely within the 
spirit of the early work of Oswald and 
Fletcher [Mod. Language Forum 36, 1 
(1951)], which is but one of the several 
current approaches to the problems 
of mechanical translation. Brandwood’s 
work constitutes a careful examination 
and criticism of the proposals of Oswald 
and Fletcher, with a number of good 
suggestions for improvements and addi- 
tions, but it does not pretend to be a 
scheme for mechanical translation. Per- 
haps the field has not yet advanced far 
enough for this. 

The other, slightly smaller, half of the 
book consists of 11 chapters containing 
work most of which has been published 
elsewhere. Early chapters present ele- 
mentary descriptions of punched-card 
equipment and of Booth’s computer, 
APEXG, and briefly explain how a com- 
puter may be used for counting words or 
for making concordances, both rather 
easy to programme. A number of sug- 
gestions appear on how a computer may 
be used to examine texts and to compile 
statistics that may be useful in deciding, 
for example, what is the chronological 
order of the Dialogues of Plato. Adequate 
references to the literature are supplied 
for the Plato problem. The description 
of the Birkbeck approach to mechanical 
translation and how it may be pro- 
grammed brings together previously scat- 
tered material. A big point is made of 
the binary or “twenty questions” ap- 
proach to table look-up routines—an 
approach that seems to have been com- 
mon practice among programmers on 
this side of the Atlantic as early as 1953. 

There is a chapter (probably by 
Cleave) on how to programme a com- 
puter to convert ordinary spelling into 
the peculiar contractions of Braille, a 
chapter on French mechanical transla- 
tion (presumably by Brandwood), and 
one which is a condensation of one of 
the reports from a group in Russia. A 
cogent argument appears against the oft- 
repeated suggestion that translating be- 
tween a number of languages be done by 
way of an artificial machine “interlin- 
gua.” The book ends with a description 
of a machine that, in theory, would be 
better suited for mechanical translation 
work: than some of the existing ma- 
chines. 

Victor H. YNGVE 
Department of Modern Languages and 
Research Laboratory of Electronics, 
Massachusetts Institute of Technology 
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Advances in Catalysis and Related Sub- 
jects. vol. IX. Proceedings of the In- 
ternational Congress on Catalysis, 
Philadelphia, Pennsylvania, 1956. 
Adalbert Farkas, Ed. Academic Press, 
New York, 1957. xviii +847 pp. Illus. 
$16. 


Every effort was made to get the world 
leaders in catalysis to participate in this 
conference, and with marked success. Sir 
Hugh Taylor, whose ideas on active 
points and activated adsorption have 
guided research through the years, high- 
lights the past advances and looks to the 
future. It is particularly appropriate. that 
Sir Eric Rideal should join again with 
Taylor in a common enterprise and dis- 
cuss surfaces in the light of his wide ex- 
perience. 

One hundred and forty-seven contrib- 
utors have prepared 83 papers for this 
volume; these are presented in four ma- 
jor symposia. First, the “Chemistry and 
Physics of Solid Catalysts” includes hy- 
drogenation and hydrogen exchange re- 
actions, physical properties of catalysts, 
electronic properties, and catalytic activ- 
ity. Next, “Homogeneous Catalysis and 
Related Effects” is followed by “Surface 
Chemistry and Its Relation to Catalysis.” 
Finally, “Techniques and Technology of 
Catalysis” includes consideration of cata- 
lytic reactions of hydrocarbons, tracer 
and other techniques, and various cata- 
lytic reactions. 

In a book where nearly every chapter 
is excellent, it is difficult to single out 
the high spots. Notable are the magnetic 
studies by Selwood of structure and elec- 
tron density in a functioning catalyst. 
Turkevich and his associates find a sharp 
magnetic reasonance in a charcoal which 
has been heated and then evacuated. De 
Boer gives a useful discussion of the 
structure and texture of catalysts. Gar- 
ner’s discussion of electron transfer and 
catalysis reflects his wide experience. 
Eley takes an interesting look at mecha- 
nism, and Emmet surveys tracer and ad- 
sorption techniques in catalysis. Houdry 
highlights the practical approach, while 
Schwab presents the modern solid-state 
aspect of catalysis. Every catalytic chem- 
ist will want to read this excellent book. 

Henry Eyrinc 
Graduate School, University of Utah 


Palmer’s Fieldbook of Mammals. E. 
Laurence Palmer. Dutton, New York, 
1957. 321 pp. $3.75. 


By concentrating on mammals, Pal- 
mer has been able to include in this 
pocket-sized book a fuller coverage of 
native North American varieties than 
was the case in his larger Fieldbook of 
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Natural History. As before, however, the 
contents include wild types from this 
continent, pets and domesticated forms 
from the whole world, and a well-chosen 
selection of species popular in literature 
and zoos. About a third of the present 
book concerns domesticated and semi- 
domesticated mammals, with many help- 
ful notes and a wealth of detailed in- 
formation useful to farmer, housewife, 
parent, and junior naturalist. 

Clear illustrations and specifications 
concerning geographic range, dental fea- 
tures, size and age and color range, 
breeding habits, growth rate, pulse, body 
temperature, and the like will be help- 
ful to the technical zoologist, while notes 
on tracks and scats will aid the outdoor 
naturalist and conservationist. 

Lorus J. 
Marcery MILNE 
Department of Zoology, 
University of New Hampshire 


‘ Die Bluteiweisskoerper des Menschen. 


Untersuchungsmethoden und deren 
klinisch praktische Bedeutung. Fer- 
dinand Wuhrmann and Charlie Wun- 
derly. Schwabe, Basel, 1957 (order 
from Intercontinental Medical Book 
Corporation, New York). 499 pp. 
Illus. $13. 


The new edition of this well-known 
textbook is, like the previous ones, di- 
vided into seven chapters. (i) “Chem- 
istry of plasmaproteins” classifies the 
plasma proteins according to their elec- 
trophoretically separable components; 
discusses their chemical, physicochemi- 
cal, and immunological properties, and 
treats the atypical proteins (“‘para-pro- 
teins”) similarly. (ii) “Protein reactions” 
gives a selection of qualitative and quan- 
titative methods for protein determina- 
tion. (iii) “Test-methods” describes salt 
and alcohol fractionation, electrophore- 
sis, and ultracentrifugation, with special 
emphasis on paper electrophoresis as a 
routine clinical method, and includes 
the new technique of immunoelectre- 
phoresis. (iv) “Clinical-chemical meth- 
ods” presents some laboratory tests for 
determining plasmaprotein alterations. 
(v) “Clinical significance of the plasma- 
proteins” classifies certain disease groups 
involving “para- and dys-proteinemias” 
into nine “Reaktionskonstellationen.” 
This is followed by a helpful reveiew of 
the relative values of the different labora- 
tory methods and a thorough survey of the 
changes in blood proteins in specific dis- 
eases. A table summarizes, for purposes 
of differential diagnosis, the blood pro- 
tein picture of obscure diseases. (vi) 
“Clinical considerations of dysproteine- 
mias and paraproteinemias” deals with 


disease patterns resulting directly from 
severe and lasting changes in the differ- 
ent plasma protein components. The sec- 
tion on macroglobulinemia (Walden- 
stroem) has been considerably enlarged, 
while there are new sections on purpura 
hyperglobulinemia (Waldenstroem), 
gamma-globulin deficiency _and_ the 
recently discovered analbuminemia 
(Bennhold). (vii) “Origin and forma- 
tion of blood proteins” offers some specu- 
lations, mainly from the clinical point of 
view. 

As the authors point out in their pref- 
ace, no attempt is made to discuss hemo- 
globin, blood-clotting, and lipoproteins. 
Extensive references to the international 
literature are given throughout the book. 
The clinician will again welcome the 
schematic and lucid diagrams, which 
facilitate the recognition of the most im- 
portant changes in each of the abnor- 
malities discussed. Many of the terms, 
such as para- and dys-proteinemia, as 
well as some of the clinical laboratory 
methods, well known elsewhere, are not 
common in this country. This limits the 
value of the book to the American physi- 
cian to some extent, and it will be inter- 
esting to see whether the English edition 
that has been announced will receive as 
wide an acclaim among clinicians here 
as the German edition has received in 
German-speaking countries. 

Franz MEYER 
Department of Biochemistry, 
University of Chicago 


- Science and the Creative Spirit. Essays 


on humanistic aspects of science. Karl 
V. Deutsch, F. E. L. Priestley, Har- 
court Brown, and David Hawkins. 
Harcourt Brown, Ed. University of 
Toronto Press, Toronto, Canada, 1958. 
xxviii + 165 pp. $4.50. 


The title of this collection of four es- 
says by humanistic scholars is, as the edi- 
tor confesses in his introduction, some- 
what paradoxical and ambiguous. The 
difficulty lies in the subject, which can- 
not be labelled more precisely until it is 
better understood. Many scientists would 
maintain that science does have its hu- 
manistic aspects and would deplore the 
fact that only scientists, and perhaps few 
of them, can explain what these aspects 
are. Others would argue that the hu- 
manistic aspects of science, if it has any, 
are accidental and unintentional; accord- 
ingly the study of them might well be 
left to humanists who presumably have 
nothing better to do. 

The history of science, which might 
have dealt with this field, has become a 
specialized discipline. The authors of 
these essays regard themselves as agna- 
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teurs and in a sense as pioneers, looking 
at science and its relations with other 
branches of knowledge sympathetically, 
and with more interest in learning than 
in judging or proclaiming. But what do 
they look at? 

David Hawkins, author of the fourth 
essay, gives an answer: “The essential 
humanistic aspects of science are to be 
found, not in the method of science if 
there be such a thing, and not in the re- 
sults of science as they appear in the 
text books, and not in the external: in- 
fluences of science on industry or on 
politics or on poetry or painting, but in 
the life of science as an expression of 
human capacities and limitations.” To be 
sure, two of Hawkins’ collaborators, F. 
E. L. Priestley and Harcourt Brown, 
both professors of literature, do survey 
wide areas of English and French litera- 
ture for signs of interplay between sci- 
entific thought and imaginative works in 
various times and places. Karl Deutsch, 
in the first essay, tackles the formidable 
subject of “Scientific and humanistic 
knowledge in the growth of civilization,” 
which includes industry, politics, technol- 
ogy, and the arts. But their several essays 
may be considered “converging state- 
ments” on the area specified by Hawkins. 

The enterprise which resulted in this 
volume was conceived by Charles Ode- 
gaard and involved participation by a 
number of others over a period of five 
years. It is a good beginning. 

Hattetr D. Smirn 
Division of the Humanities, 
California Institute of Technology 


The Clinical Application of Antibiotics. 
M. E. Florey. vol. III, Chlorampheni- 
col and the Tetracyclines. Oxford 
University Press, London, 1957. ix + 
393 pp. Illus. + plates. $19.50. 


This book is a sequel to the author’s 
earlier work The Application of Anti- 
biotics: Penicillin, published in 1952, 
and will shortly be followed by another 
volume dealing with more recently dis- 
covered antibiotics of proved clinical 
value. The author’s announced aim is to 
furnish a critical evaluation of the data 
and to elucidate the general principles 
upon which the clinical use of antibiotics 
is founded. 

Chloramphenicol and the three tetra- 
cyclines are discussed in separate sections 
under the following headings: “General 
considerations” (this includes origin, 
properties, complications of therapy, and 
so on), “The treatment of diseases due 
to specific organisms,” and “The treat- 
ment of diseases considered by systems, 
age groups or sex.” 

For each antibiotic, laboratory data 
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are included on in vitro sensitivity tests, — 


antibacterial spectrum, animal trials, sta- 
bility, and the levels obtained in blood 
and certain tissues by various routes of 
administration. Summaries of this ma- 
terial and illustrations and summaries of 
pertinent clinical data are presented in 
easily understood tables and charts. The 
coverage of toxicity studies and compli- 
cations of therapy, in particular, is ex- 
cellent. 

In general, the earlier clinical reports 
on each antibiotic receive full treatment 
and critical analysis. Many later reports, 
regarded as containing confirmatory data, 
are omitted. Some of the clinical reports 
cited are of questionable validity, due to 
the use of noncritical diagnostic criteria 
by certain workers. It is understandable 
that in a work of this scope the author 
could not become sufficiently familiar 
with the reliability of each report to 
avoid such citations. In occasional in- 
stances, because of these two factors, a 
too optimistic view is presented of the 
effectiveness of these antibiotics in cer- 
tain diseases. 

In dealing with some diseases not cur- 
rently presumed to respond to antibiotic 
therapy and with conditions’ due to 
mixed infections, or of unknown etiology, 
where citations of clinical trials are few, 
the author has refrained from critical 
comment. One not familiar with the sub- 
sequent clinical experience and current 
clinical views in these areas might be 
misled by this treatment. 

Notwithstanding these few criticisms, 
the author has done a creditable job of 
sifting the fine from the dross. The result 
is a volume of immediate utility to, and 
deserving of a place on the bookshelf of, 
all scientists concerned with antibiotics 
and all clinicians who prescribe them. It 
should further serve as a useful reference 
work for years to come. The book is 
clearly written, well indexed, and notably 
free of typographical errors. 

Norman B. McCuttoucH 
National Institutes of Health, 
Bethesda, Maryland 


Directory of Geological Material in 


North America. J. V. Howell and A. 


I. Levorsen. Revised with the assist- 
ance of Robert H. Dott and Jane W. 
Wilds. American Geological Institute, 
Washington, D.C., ed. 2, 1957. vi+ 
208 pp. $3. 


The first 30 pages of this book list 
“Sources national and continental in 
scope,” ranging from the Academy of 
Natural Sciences of Philadelphia to 
Fred S. Young of Oregon, who supplies 
diamond-saw blades. These listings carry 
brief explanations, not just addresses. 


The final 178 pages are entitled “Sources 
provincial and state in scope.” Canada is 
covered in 19 pages, Central America in 
1 page, Mexico in 1 page, the West Indies 
in 6 pages, territories of the United States 
in 6 pages, and the United States in 143 
pages. Listings for these areas are given 
by province, state, or smaller region, and 
the contributor is given at the beginning 
of each section but, beyond, the name, is 
not identified. It would increase the 
value of the directory if the contributors 
were identified and also if a current list 
of geologists, by province and state, were 
included. 

This is a very handy book, 634 by 914 
inches. The information that it contains 
about where geological materials are 
available, who has well logs, where min- 
eral collections are located, and so on, 
make it a “must.” 

E. BErry 
Department of Geology, 
Duke University 


New Books 


Television in Science and Industry. V. 
K. Zworykin, E. G. Rambert, L. E. Flory. 
Wiley, New York; Chapman & Hall, Lon- 
don, 1958. 312 pp. $10. 

The Story of Albert Einstein. The sci- 
entist who searched out the secrets of the 
universe. Mae Blacker Freeman. Random 
House, New York, 1958. 178 pp. $2.95. 

Dr. W. C. Réntgen. Otto Glasser. 
Thomas, Springfield, Ill., ed. 2, 1958. 176 
pp. $4.50. 

The Chemical Industry in Europe. 4th 
report. Organisation for European Eco- 
nomic Co-operation, Paris, 1957. 199 pp. 
$3. 
An Introduction to Experimental Surgi- 
cal Studies. W. J. Dempster. Thomas, 
Springfield, Ill., 1957. 463 pp. 

Encyclopedia of Chemical Reactions. 
vol. VII. Strontium, sulfur, tantalum, 
technetium, tellurium, terbium, thallium, 
thorium, thulium, tin, titanium. Com- 
piled by C. A. Jacobson. Clifford A. Ham- 
pel, Ed. Reinhold, New York; Chapman 
& Hall, London, 1958. 486 pp. $12.75. 

Chronic Schizophrenia. Thomas Free- 
man, John L. Cameron, Andrew McGhie. 
International Universities Press, New 
York, 1958. 168 pp. $4. 

Handbuch der Physik. vol. XXXIV, pt. 
II, Corpuscles and Radiation in Matter. 
S. Fliigge, Ed. Springer, Berlin, 1958. 324 
pp. DM. 78. 

Flora of the British Isles. pt. 1, Pterido- 
phyta-Papilionaceae. Drawings by Sybil 
J. Roles. Cambridge Univ. Press, New 
York, 1958. 144 pp. $5. 

Chemical Calculations. A systematic 
presentation of the solution of type prob- 
lems, with 1000 chemical problems ar- 
ranged progressively according to lesson 
assignments. Bernard Jaffe. World Book, 
Yonkers-on-Hudson, N.Y., ed. 3, 1958. 

192 pp. 
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Photochemical Activity of 
Digitonin Extracts of Chloroplasts 


Digitonin, a nonionic detergent, has 
been used extensively to extract the pho- 
tosensitive pigment-protein complex rho- 
dopsin from the retinal rods of the eye. 
A light-dependent reaction, which is 
analogous to that occurring in the intact 
retina, can be measured spectrophoto- 
metrically with the extracted rhodopsin. 
This photochemical reaction “bleaches” 


rhodopsin and results in a shift of the . 


absorption peak (from about 500 mp to 
about 365 mu). In the dark, rhodopsin is 
reformed, and this reaction is accom- 
panied by a shift to the original absorp- 
tion peak. Similarly, a photosynthetic 
pigment-protein complex, referred to as 
“chloroplastin” (1, 2), can be extracted 
by digitonin from plant chloroplasts, 
which appears to be homogeneous in the 
analytical ultracentrifuge and on electro- 
phoresis. When chloroplastin is bleached 
by light, no shift in spectrum similar to 
that which occurs in the case of rhodop- 
sin is observed. Chloroplastin bleaches at 
a rate proportional to the total amount of 
photo- and thermal energy absorbed, 
with a resultant steady decrease in opti- 
cal density and with the disappearance 
of the maximum chlorophyll absorption 
peak at 675 my; it is bleached to un- 
known products (3). 

Experimental attempts were made to 
promote with chloroplastin some photo- 
chemical reactions analogous to those of 
photosynthesis (4). The chloroplasts 
were isolated from Euglena, as has been 
previously described (1), and extracted 
with recrystallized, freshly prepared 2- 
percent aqueous digitonin (5) buffered 
at a pH of 8.4. Three different assay 
methods were used: assay by (i) the rate 


All technical papers are published in this sec- 
tion. Manuscripts should be typed double-spaced 
and be submitted in duplicate. In length, they 
should be limited to the equivalent of 1200 words; 
this includes the space occupied by illustrative or 
tabular material, references and notes, and the 
author(s)’ name(s) and affiliation(s). Illustrative 
material should be limited to one table or one 
figure. All explanatory notes, including acknowl- 
edgments and authorization for publication, and 
literature references are to be numbered consecu- 
tively, keyed into the text proper, and placed at the 
end of the article under the heading “References 
and Notes.” For fuller details see ‘Suggestions to 
Contributors” in Science 125, 16 (4 Jan. 1957). 
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Reports 


of photoreduction of the dye 2,6-dichlo- 
robenzenoneindophenol, (ii) the evo- 
lution of oxyen, (iii) the conversion of 
inorganic phosphate. 

The rate of photoreduction of the dye 
2,6-dichlorobenzenoneindophenol (3 x 
10-°M) was measured at 600 mp (6) 
{after illumination for 1 to 4 minutes 
with 300 ft-ca (7)], 30°C, and a final 
pH of 7.1+0.1 (0.1M phosphate buffer). 
In 20 percent of the preparations photo- 
reduction of dye was complete within 2 
minutes, with no accompanying reduc- 
tion in darkness. 

In those extracts of chloroplastin which 
exhibit active dye reduction, an absorp- 
tion peak at 488 mp of one of the 
Euglena carotenoids increases in optical 
density in the light and then decreases 
in the dark to its original density. This 
reaction can be repeated several times by 
placing the reactants alternately in light 
and darkness, without further addition 
of dye; this indicates that there is a re- 
oxidation in the dark. Also this seems to 
indicate that there is an increase in the 
amount of carotenoid absorbing at 488 
mp simultaneously with the dye reduc- 
tion. A cytochrome ¢ photooxidase has 
been demonstrated in similar digitonin 
extracts by Nieman and Vennesland (8). 
In their experiments, cyanide was used to 
inhibit enzymatic dark oxidations; in 
ours, cyanide was not used. 

Extracts yielding active photoreduction 
of dye were tested for their ability to 
cause photolysis or evolution of oxygen. 
Photolysis was measured manometrically 
in completely anaerobic Warburg vessels 
with KOH in the center well, and the 
dye was tipped from a side arm at zero 
time. The reaction conditions were the 
same as for dye reduction except that 
the system for photolysis measurements 
was made oxygen-free to permit a quali- 
tative identification of oxygen evolved 
by bacterial bioluminescence. In some 
preparations of chloroplastin, photolysis 
occurred and yielded 20 to 30 ul of oxy- 
gen in 2 minutes, and there was a distinct 
luminescent, glow, which persisted for 
almost a minute after an anaerobic sus- 
pension of Photobacterium phosphoreum 
in 3-percent NaCl-phosphate buffer was 
injected, in darkness, through a rubber 
serum-bottle stopper (9). Controls in 


the absence of light and others without 
dye did not evolve gas. 

In the experiments in which photolysis 
occurred, a light-catalyzed conversion of 
inorganic phosphate into labile phosphate 
was observed over a 1-hour period in an 
anaerobic system similar to that described 
above, containing six cofactors and 
adenosine monophosphate. The reaction 
vessels contained 2 ml of chloroplastin 
(having a chlorophyll concentration of 
about 10-°M), 20 umole of Mgt, 30 
umole of a-ketoglutarate (10), 0.3 
umole of riboflavin-5-phosphate (10), 
0.6 umole of menadione (/0), 2 umole 
of ascorbate (11), about 5 ug of cyto- 
chrome c (11), 55 umole of adenosine 
monophosphate (10), and 4 ug of inor- 
ganic phosphate, and the preparation 
was held at the same temperature, pH, 
and light intensity as in the procedures 
described above. 

Inorganic and labile phosphate were 
measured by Fiske and Subbarow (12) 
and Crane and Lipmann tech- 
niques. In one case, 700 ug of inorganic 
phosphate disappeared, but only 180 ug 
of labile phosphate could be found; in 
another, 550 ug of inorganic phosphate 
disappeared and 200 ug of labile phos- 
phate was found. These experiments were 
immediately repeated with the addition 
of glucose and hexokinase (/0) and the 
glucose-6-phosphate formed was deter- 
mined by triphosphopyridine nucleotide 
(10) reduction at 340 my in the pres- 
ence of glucose-6-phosphate dehydro- 
genase (J/). In this way, 80 to 90 
percent of the inorganic phosphate that 
disappeared was accounted for as labile 
phosphate. The phosphate conversion 
that occurred in the dark control was 
only 3 to 4 percent of that found in the 
light. Whether all of the cofactors play 
a role in this reaction is as yet not known. 

We have made extensive efforts to 
prepare more uniform chloroplast ex- 
tracts with digitonin and other detergents 
from isolated Euglena and spinach chlo- 
roplasts, but we have been unable to 
account, as yet, for the variability in ac- 
tivity from preparation to preparation. 
These results, though, indicate that some 
typical photosynthetic reactions can be 
observed with the digitonin extractable 
complex (the chloroplastin) from chlo- 
roplasts (/4, 15). 

Russet A. Eversoie* 
Jerome J. WoLKEN 
Biophysical Research Laboratory, 
Eye and Ear Hospital, and 
University of Pittsburgh Medical School, 
Pittsburgh, Pennsylvania 
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Gases in Glaciers 


Gas trapped in the bubbles of glacier 
ice may originate from two different 
sources, depending on the manner in 
which the ice was formed. If the tem- 
perature is always below freezing in the 
area of ice formation, as in parts of 
Greenland and Antarctica, there is no 
melting, and the ice is formed simply 
by compaction of snow crystals. Air is 
trapped between the crystals, and the 
composition of the gas in such ice should 
be uniform and the same as that of the 
atmosphere (Table 1) at the time the 
ice was formed. If there are no losses or 
additions, it seems probable that the air 
will be preserved in its original state for 
the life of the ice. 

If melting is involved in the formation 
of the ice, as in the case of the more 
temperate glaciers, the gas will have a 
different composition. Water equilibrated 
with air at 0°C contains 2.9 percent (by 
volume) of dissolved gases (Table 1). 
Since gas is insoluble in ice (1), the gas 
will separate from the water, on freezing, 
and will contribute to the gas content of 
the ice. Since meltwater is not evenly 
distributed in the firn, there will be 
variations in the composition of the gas 
enclosed in the ice thus formed. 

Because the atmospheric gases dissolve 
in water in proportions that differ from 
their proportions in the air, it is possible 
to estimate the amount of water involved 
in formation of the ice (2). For this pur- 
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pose the ratio of the inert gases—that is, . 


the ratio of argon to nitrogen—is con- 
sidered to be constant. Such an estimate 


gives, therefore, evidence about—the-cli=-. 


“mate at the time the ice was_formed 
and, in theory, should also yield infor- 
mation about the composition of the at- 
mosphere at that time. 

The gas enclosed in a temperate gla- 
cier in Norway has been systematically 
examined (3). When the ice was formed, 
it contained a gas which was mostly air, 
with a small admixture of gas that had 
been separated from water by freezing. 
This was evident from the variations in 
composition from bubble to bubble and 
from elevated carbon dioxide values. 
However, during their life in the glacier, 
the oxygen, argon, and carbon dioxide 
components of the gas had been system- 
atically removed. This was attributed to 
a leaching process which takes place dur- 
ing the warm summers of the temperate 
climate, when the temperature of the ice 
approaches 0°C and slight films of water 
containing dissolved gas may migrate 
through intercrystal boundaries. 

In glaciers or icecaps where the tem- 
perature of the ice remains below zero, 
it would appear that the ice is an excel- 
lent preservative of the enclosed gas. 
Glacier ice is pure and comparable in 
salt content to distilled water (4), and 
there is not enough contaminating mat- 
ter in the ice to produce a chemical re- 
duction of the oxygen. Also, gas diffusion 
through ice is extremely slow—less than 
that of helium through glass (5)—and 
because of the enormous distances within 
a glacier it seems unlikely that the com- 
position of the gas could change appre- 
ciably by diffusion through the ice, even 
over long periods of time. 


It is well established that there have. 
~ been climatic cycles since the last ice 


age, with temperatures warmer and 
colder than at present (6). The compo- 
sition of the atmosphere has been known, 
through analysis, for only about 100 
years, during which time the carbon 
dioxide content seemingly has not in- 


Table 1. Composition of dry gas. 


Water 
equili- 
Atmos- brated 
pheric with air 
Component air at 0°C, 
(% by 760 
volume)* mm-Hgt 
(% by 
volume ) 
Nitrogen 78.09 61.54 
Oxygen 20.94 34.90 
Argon 0.94} 1.86 
Carbon dioxide 0.03 1.75 


* Data from R. J. Hock et al., J. Meteorol. 9, 
441 (1952). 

+ Data from Handbook of Chemistry and Physics 
(ed. 36, 1954-55). 


Fig. 1. Schematic diagram of equipment 
for extraction of carbon dioxide: A, 130- 
lit vacuum-tight ice-melting pot; B, vapor 
traps containing salt-snow mixture; C, 
high-vacuum pumps for taking vacuum 
and transporting the gas; D, barium hy- 
droxide absorption tube; £, filtration unit 
for collecting and washing barium car- 
bonate. 


creased measurably (7). The theory has 
has been postulated, though, that a high 
carbon dioxide content would result in 
a warm climate, through a “greenhouse” 
effect (8); this theory lends special in- 
terest to the study of the carbon dioxide 
content of the air, 

What was the climate and what was 
the composition of the atmosphere in 
ages past? Greenland and Antarctica are 
covered by large ice sheets, in which 
some of the ice may be 20,000 years old 
or more, It seems likely that analysis of 
the gas contained in this ancient ice may 
pate some answers to these questions. 

Samples of glacier ice from three loca- 
tions near Thule, northwest Greenland, 
have been collected and analyzed for en- 
closed gas (2). The amounts of oxygen, 
argon, and carbon dioxide in these sam- 
ples were all equivalent to, or higher 
than, those of these gases in air and 
varied within each piece of ice. This in- 
dicated that the ice was formed in a 
period when the summers, at least, were 
warm in these latitudes./Using the ratio 
Ar/N,, we calculated values for oxygen 
and carbon dioxide and compared these 
calculated values with the observed val- 
ues. The oxygen content of the gas ‘was 
close to that expected, but the values for 
carbon dioxide were scattered around a 
value twice as high as that for present- 
day air. One explanation might be that 
the composition of air was different with 
respect to carbon dioxide when this ice 
was formed. 

Information thus obtained about an- 
cient atmosphere and climate is of little 
value unless the age of the ice is known. 
When it was found that the carbon di- 
oxide content of the Greenland ice sam- 
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ples was relatively high, a method was 
developed to extract and collect the car- 
bon dioxide gas component from ice for 
radiocarbon dating. The technique was 
to melt the ice under vacuum and boil 
the meltwater, all the while removing 
the gas through a solution of barium 
hydroxide (Fig. 1). 

This technique was tested during April 
1957 on Storbreen, the Norwegian gla- 
cier examined previously, About 5000 kg 
of ice (approximately 50 “runs” of the 
extraction apparatus) were required to 
obtain enough C1* for a reasonably ac- 
curate count. Three weeks were required 
for mining and transporting the ice and 
for extracting the gas. 

The resulting barium carbonate was 
taken to the Physical Laboratory at the 
University of Groningen for measure- 
ment of the age of the carbon dioxide 
(9). The age obtained for terminal Stor- 
breen ice was 710 + 120 years. Since only 
0.3 g of carbon was available, the sam- 
ple was counted twice during 5 days 


(10). The age is in excellent agreement , 


with age estimates made by the Nor- 
wegian Polar Institute. It appears that 


this is a suitable technique for the dat-— 


ing of glacier ice. 

In conclusion, ‘glacier ice contains 
gases in sufficient quantity for accurate 
analysis. Present evidence indicates that, 
although changes may occur in the gas 
enclosed in temperate glaciers, the gas 
trapped in-high-polar ice is well pre- 
served. The composition of the enciosed 
gas yields information on the amount of 
meltwater that was present in the firnifi- 
cation process, and hence on the climate 
at the time the ice was formed. 

Information on the composition of the 
atmosphere at the time of ice formation 
is also obtained. An investigation of gas 
in icebergs (//) showed one of the ice- 
bergs to have an absolutely uniform gas 
composition with respect to oxygen, indi- 
cating unchanged atmosphere. It would 
seem that, through further investigation 
in Greenland with the techniques now 
available, it may be possible to locate, 
analyze, and date ancient atmosphere in 
its original state. 

L. K. CoachMan* 
E. HEMMINGSEN 
P. F. ScHOLANDER 
Institute of Zoophysiology, 
University of Oslo, Oslo, Norway 
T. Enns 
Johns Hopkins University School of 
Medicine, Baltimore, Maryland 
H. pe Vries 
Physical Laboratory, University of 
Groningen, Gronigen, Netherlands 
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Sensitivity to Oxygen During 
Postembryonic Development 
of the Wasp Habrobracon 


Work on the effects of oxygen gas 
upon Habrobracon juglandis (Ashmead) 
has shown that pupae are injured by ex- 
posure to oxygen whereas larvae appear 
to be unaffected (1). Pupae exposed to 
30 lb of oxygen for 1 minute showed an 
immediate and marked decrease in oxy- 
gen uptake as well as arrested develop- 
ment. Since pupae and larvae differ con- 
siderably in their sensitivity to oxygen 
gas, it seemed pertinent to determine at 
what stage the change from oxygen-re- 
sistance to oxygen-sensitivity occurred. 
Since injury from exposure to oxygen in 
Habrobracon can be established by meas- 
uring the oxygen consumption or by de- 
termining the incidence of embryos that 
are able to develop to the adult stage 
(1, 2), we decided to study the stage- 
sensitivity to oxygen gas, using these cri- 
teria. In the present report the effects 
of exposure to oxygen upon the oxygen 
consumption at various stages of postem- 
bryonic development is reported (3). 

The wasp Habrobracon is parasitic 
upon the larvae of the Mediterranean 
flour moth, Ephestia kuhniella (Zeller). 
Female wasps were placed in dishes con- 
taining Ephestia larvae and were per- 
mitted to lay eggs upon them. After a 
2-hour period the wasps were transferred 
to other dishes containing fresh Ephestia 
larvae. Cultures were allowed to develop 
to the desired stage for treatment with 
oxygen (Table 1). The life-cycle from 
egg to imago takes about 8% days at 
31°C. The cultures used consisted en- 
tirely of haploid males and were ob- 
tained parthenogenetically from unmated 
mothers. 

Individuals of known age and stage of 
development were placed in_ plastic 
chambers of approximately 100 cm® vol- 
ume. Oxygen gas was flushed through 


the chamber for 1 minute in order to re- 
move the air and was then applied for an 
additional minute at 30 Ib pressure. The 
cultures were then removed from the 
chambers, flushed with air, placed in a 
flask, and measured for oxygen consump- 
tion about 1 hour after treatment, by 
means of the Warburg apparatus. Deter- 
minations were made on groups of 25 
wasps for a 3-hour period. Measurement 
of oxygen consumption for an additional 
3 hours showed no change from the first 
3 hours. The oxygen-treated groups were 
paired with air-exposed control groups 
so that a measure of the degree of injury 
could be obtained by determining the 
ratio of oxygen consumed by experi- 
mentals to that consumed by the controls 
(see Table 1, column 5). Other indi- 
viduals in the cultures were examined in 
order to determine whether the oxygen- 
treated embryos could develop to the 
adult stage. 

The oxygen consumption for Habro- 
bracon exposed to air or to 30 lbs of 
oxygen at certain stages of postembryonic 
development is presented in Table 1. 
Each value and standard error is based 
upon from three to six experiments. 
Comparison of the “oxygen consumed” 
values for experimentals and controls 
shows that for some stages of develop- 
ment there is no significant difference 
while for others the difference is large. 
Comparison of the values for magnitude 
of oxygen consumption, with age, for the 
controls shows the U-shaped curve that 
has been reported for many insects..Cul- 
tures that are oxygen-treated as larvae in 
cocoons or as prepupae show no decrease 
in oxygen consumption from that of their 
control groups. Furthermore, cultures at 
these stages were able to develop nor- 
mally and to emerge as adults. Cultures 
consisting of a mixture of prepupae and 
white pupae show a significant differ- 
ence in oxygen consumption between 
controls and experimentals. This differ- 
ence is more pronounced for white pupae 
(120 hours and 144 hours old) and for 
pigmented pupae (168 hours old). The 
oldest pigmented pupae (192 hours) 
show a decrease in sensitivity (Table 1). 

The decrease in oxygen consumption 
reported here for the oxygen-treated pu- 
pae is a permanent decrease. Experi- 
ments reported elsewhere (2) have shown 
that there is no subsequent increase in 
oxygen consumption for these pupae, 
even after 24 and 48 hours. The effect 
reported here is irreversible. 

Wasps in these stages of development 
show not only a decrease in oxygen con- 
sumption after oxygen treatment but ar- 
rested development as well, so that most 
of these insects do not reach the adult 
stage. Exposure of white pupae to 30 Ib 
of oxygen for 1 minute will cause over 
95 percent of these wasps to remain as 
white pupae (2). This procedure is now 
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Table 1. Oxygen consumption of Habrobracon exposed to 30 lb of oxygen. 


Oxygen 
Age Stage of 
(hr) development Air- 
exposed treated by 
controls controls) 
80 Larva in cocoon 98 +6 92+2 94 
96 Larva in cocoon 98+5 97+5 99 
112 Prepupa 5642 102 
116 Prepupa and white pupa 58 +2 $9+4 67 
120 White pupa 53,23 2447 45 
144 White pupa 4244 441 10 
168 Pigmented pupa Siz1 10+1 27 
192 Pigmented pupa 62+6 47+4 76 


used routinely in our laboratory in order 
to arrest the development of pupae so 
that they can be used for various physio- 
logical studies. Although both a decrease 
in oxygen consumption and arrested de- 
velopment result from exposure of pupae 
to 30 lb of oxygen, it is not clear at pres- 
ent in what way, if at all, these two types 
of injuries are related. It appears from 
these data that injury from exposure to 
oxygen occurs with the onset of the white 
pupal stage and that there is a greater 
oxygen-sensitivity in older white pupae 
and in younger pigmented pupae than in 
wasps in the other stages of develop- 
ment. 

These studies show that individuals of 
Habrobracon in certain stages of develop- 
ment are injured by oxygen while those 
in other stages apparently are unaf- 
fected. The reason for this stage-influ- 
enced sensitivity is not known and is a 
point of interest in continuing investiga- 
tion. 

It seems clear, however, that this dif- 
ference in sensitivity is not due simply to 
a difference in the rate of metabolism. 
Although larvae are more active and also 
more oxygen-resistant than pupae, pupae 
whose rate of metabolism has been low- 
ered by exposure to lower temperature 
(10°C) are more oxygen-resistant than 
pupae whose rate of metabolism is higher 
due to exposure to temperature of 26°C 
before treatment with oxygen (2). It is 
commonly known that organisms are 
more sensitive to oxygen when in a 
higher metabolic state than when their 
metabolism has been lowered. Adults of 
Drosophila azteca whose metabolic rate 
had been raised by elevation in tempera- 
ture were more sensitive to oxygen poi- 
soning than flies of lower metabolism 
(4). In rats, the lowering of metabolism 
by removal of the adrenal cortex reduces 
oxygen sensitivity, while the injection of 
adrenal cortex extract into adrenalecto- 
mized rats increases their oxygen-sensi- 
tivity (5). 

If some basic cellular process is in- 


volved, it seems probable that the differ- 
ence in sensitivity between larvae and 
pupae would be of a quantitative nature 
but that both would be affected. Since 
pupae are injured but larvae or prepupae 
are not, it appears that some oxygen- 
sensitizing process occurs in the pupal 
stage but not in the larval or prepupal 
stages. A comparison of metabolism at 
these various stages of development is 
required to determine the processes in- 
volved. 
A. M. Crark 
G, A, Harwirz 
M. A. Rusin 
University of Delaware, Newark 
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Double Monochromation 
in Ultraviolet 
Microspectrophotometry 


Ultraviolet microspectrophotometers 
include, besides a light source and a de- 
tector (photocell or multiplier), a mono- 
chromator and a suitable ultraviolet mi- 
croscope. To avoid excessive irradiation 
of the object, the monochromator is 
usually placed between the light source 
and the microscope. 

Several difficulties had to be met in 
constructing a workable microspectro- 
photometer. Chromaticity of the optical 
system, such as is encountered in Zeiss 
monochromats, has been overcome by the 
use of catoptric or catadioptric objec- 
tives, as in the systems designed by the 
American Optical Company and_ by 


Bausch & Lomb. Fluctuations of the 
light source that produce absorptions or 
transmissions not related to the object 
have been minimized, either by stabiliz- 
ing the sources or by introducing double- 
beam systems. Nonlinearity of the detec- 
tors has been corrected by using null 
methods—for example, by inserting a 
rotating variable sector into the light 
beam passing through the microscope. “It 
is the reading of the sector aperture 
which gives the transmissivity in this 
case, and the detectors monitor constant 
intensities only. 

And yet, even arrangements employ- 
ing all these features work well only if 
certain additional conditions are ful- 
filled. The apparatus ought to be used in 
a spectral region where the output of the 
lamp is high and the detector exhibits a 
high sensitivity to the incident signal. 
These restrictions are necessary because 
of the stray light present when a single 
monochromator is used. At the exit slit, 
not only light of the “nominal” wave- 
length but also spurious scattered and re- 
flected light, embracing the entire spec- 
trum, is present. Such over-all random 
light may amount to several percent of 
the total radiation. 

The random light results in a sig- 
nificant number of false readings in 
spectrophotometry and microspectropho- 
tometry, especially when transmission 
measurements are made in a spectral 
region where there is little emission from 
the light source or when the response of 
the detector is weak, or when both these 
conditions exist. (It is immaterial 
whether this decrease in response is due 
to the characteristic of the sensitive sur- 
face of the detector or to a strong absorp- 
tion in the optical train, including the 
envelope of the detector.) The situation 
is still further complicated if the speci- 
men strongly absorbs at the nominal 
wavelength setting of the monochroma- 
tor. Coincidence of some or of all of the 
factors listed necessarily results in serious 
errors when stray light, at or near the 
peak sensitivity of the detector, is not 
absorbed by the optical system, includ- 
ing the specimen and cell envelope. 
Under such circumstances Halban and 
Eisenbrand (1) recorded errors of up to 
75 percent. 

Hogness and his coworkers (2), Deck 
(3), Zscheile (4), Gibson (5), and 
others have established the conditions for 
precise spectrophotometry. Caspersson 
(6), Sinsheimer (7), and Walker and 
others (8) have established those of mi- 
crospectrophotometry (see also Harrison 
et al., 9, and Kortiim, /0). It is now 
generally acknowledged that double 
monochromation is essential for exact 
transmission measurements. If initially 
monochromatized light, containing 2 per- 
cent of stray light, is fed into a second, 
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Fig. 1. Arrangement of a postmonochro- 


matizing, right-angle deviation prism 
above the microscope. O, ocular; E, eye 
lens; P:, quartz Pellin-Broca prism in posi- 
tion for wavelength of 1= 253.6 mu; C, 
axis of rotation; AC, bisector; Ri, optical 
axis referred to the “nominal” wavelength; 
Rz, Rs, rays of longer and shorter wave- 
lengths, respectively, which do not reach 
the sensitive cathode of the detector; Ps, 


auxiliary removable prism for visual obser- * 


vation through a willemite screen placed 
to the left of Ps. 


identical monochromator, then one ob- 
tains light of 99.96 percent purity at the 
second exit slit. 

At the University of Kansas Medical 
Center, a singly monochromatized dou- 
ble-beam microspectrophotometer, origi- 
nally built by Wiseman (11) and Stowell 
(12), was converted into a doubly mono- 
chromatized one without extensive modi- 
fication in the general layout of the 
instrument. The original instrument in- 
cluded a totally reflecting quartz prism 
mounted above the microscope, to direct 
the emerging light beam to the photo- 
multiplier. 

The necessary right-angled bend in the 
microscope beam can be obtained by use 
of a Pellin-Broca prism (9) that com- 
bines both the constant deviation of the 
45° prism and the dispersive properties 
of a standard 60° prism. Rotating this 
Pellin-Broca prism about a_ particular 
axis brings radiation of any wavelength 
into the detector (Fig. 1). 

Therefore, in our modifications, the 
original prism was replaced by a quartz 
prism after the method of Pellin and 
Broca. Because this was a double-beam 
system, the control beam, too, had to be 
doubly monochromatized. It is essential 
that the two prisms be as similar as pos- 
sible and that they be rotated through 
exactly the same angle. To attain this 
objective, an aluminum angle, carrying 
both prisms, was mounted above the mi- 
croscope. It was pivoted on either end, 
the pivot points representing the axis of 
rotation of the prisms. Also, the beam 
splitter was turned so that both the mi- 
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croscope and the control beam follow 
optical tracks which are parallel to each 
other. : 

To control the tilt of the two prisms, 
an attached lever was fitted with a ball- 
bearing follower that engaged a rotatable 
cam. This cam was so constructed that 
the graduation of the wavelength scale 
became linear. This arrangement facili- 
tates the eventual coupling of the two 
monochromator controls, 

As a result of these alterations, the 
control beam multiplier was raised to the 
level of the microscope beam detector. 
The two multipliers could thus be housed 
in a common, evacuable compartment. 
The wire lead feeding the multiplier out- 
puts to the control grid of the first am- 
plifier stage could thus be made of 
minimal length. This change made pos- 
sible the elimination of occasional drifts 
of the microammeter, which could occur 
even when the multipliers were not ex- 
posed to light. It must be realized that a 
grounded metal ‘cabinet containing a 
sufficiently charged lead is, in principle, 
nothing but an air-filled ionization cham- 
ber. The sporadic readings obtained 
when such a cabinet is used are evidently 
due to cosmic or other highly penetrat- 
ing radiations. Deck (3) also reported 
such phenomena, and a number of work- 
ers demand evacuated compartments for 
photocells or multipliers, and for the first 
amplification stage as well. 

The performance curve was taken ac- 
cording to specifications of the National 
Bureau of Standards (13). The meas- 
ured transmittances of the K,CrO, solu- 
tion fit the standard curve to within 2 to 
3 percent of the full-scale value except 
at the ends of the useful range (220 to 
600 mu), where the response of the mul- 
tipliers drops to zero. In addition, toward 
shorter wavelengths, the transmission of 
the optical components diminishes be- 
cause of the rapidly growing opacity of 
the quartz, the Vycor, and the Corning 
9741 glass that makes up the envelopes 
of the multipliers (/4). 

Hersert A. 
Department of Pathology and Oncology, 
University of Kansas Medical Center, 
Kansas City 
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Interaction between 
Allithiamine and Metal Enzyme 


It is well known that reducing sub- 
stances such as sulfhydryl compounds 
convert “allithiamine,” a derivative of 
vitamin B,, into allyl disulfide and 
thiaminyl thiol, in vitro as well as in 
vivo (1-4). It has been pointed out re- 
cently by Honda (4) that ascorbic acid, 
although it is a strong reducing agent, 
does not reduce allithiamine. 

The reducibility of allithiamine by 
sulfhydryl compounds has been made 
the basis for the microdetermination of 
sulfhydryl groups in the blood of meta- 
morphosing insects (5). In the course 
of this study (6) it was found that 
melanin formation in the blood of silk- 
worms, Bombyx mori and Philosamia 
cynthia ricini, was retarded remarkably 
in the presence of allithiamine. Melanin 
formation was markedly suppressed 
when 0.5 ml of the blood of pupating 
worms was mixed with 3 ml of phosphate 
buffer (pH 5.91) ‘and with 1 ml of alli- 
thiamine (250 ug/ml) at room tempera- 
ture, whereas it occurred immediately in 
the control in which allithiamine was re- 
placed by distilled water or thiamine 
(250 ug/ml), as is shown in Fig. 1. 

Measurement of oxygen uptake con- 
firmed the visual observation that alli- 
thiamine suppresses melanin formation. 
The degree of retardation by allithiamine 
of melanin formation seems to corre- 
spond to the concentration of sulfhydryl 
groups in the blood (5). 

It is known that melanin formation 
is inhibited by sulfhydryl compounds 
such as cysteine in vitro as well as in 
vivo (7). But this inhibition in the blood 
of the present materials was not so strong 


- because melanin formation took place in 


the control. Therefore, the remarkable 
suppression of melanin formation ob- 
served in the present experiment may be 
due mainly to the formation of thiaminyl 
mercaptide by the reaction between cu- 
pric tyrosinase and the sulfhydryl group 
of thiaminyl thiol derived directly from 
allithiamine. 

Coincident with the reduction of alli- 
thiamine, two substances will be pro- 
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Fig. 1. Melanin formation in blood of 
Philosamia cynthia ricini. (Left) Re- 
tarded melanin formation by allithiamine; 
(right) normal melanin formation. 


duced: allyl mercapto radical (CH,= 
CH—CH,—S-) and thiaminyl thiol 
[(B,)—SH]. The former is well known 
to combine with sulfhydryl (SH) groups 
in vivo (2, 4, 8), so that it is probably 
the latter which will combine with cu- 
pric tyrosinase according to the follow- 
ing equation: 

(metal enzyme) 
(B,)-S-S~CH,-CH=CH, + R-SH —————> 
allithiamine SH 


group 
in blood 


R-S-S-—CH,-CH=CH, + (Metal enzyme)-S-(B,) 
allyl disulfide thiaminyl mercaptide 


This interpretation of the above results 
may be applicable to the reaction be- 
tween allithiamine and other metal en- 
zymes in vitro as well as in vivo (9). 

Masaru Kato 
Zoological Institute, 
University of Kyoto, Kyoto, Japan 
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Effect of Light on Fluorescence of 
Ethylenediamine Derivatives of 
Epinephrine and Norepinephrine 


In 1953 Weil-Malherbe and Bone (1) 
described a procedure for the differen- 
tial estimation of epinephrine and nor- 
epinephrine in mixtures, They found 
that, after incubation with ethylenedia- 
mine, the fluorescence of these two com- 
pounds differed enough so that at 500 
mp the ratio of the fluorescence of epi- 
nephrine to norepinephrine was 0.98 
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whereas at 550 muy it was 4.4. The solu- 
tions appeared to be stable for 24 hours 
at room temperature under ordinary 
light conditions. Persky and Roston (2) 
published curves representing the emis- 
sion spectra of these substances which 
were in substantial agreement with these 
findings. 

Studies conducted by Aronow and 
Howard (3) and studies made in our 
own laboratory (4) suggested that en- 
tirely different ratios were obtained when 
the procedure was carried out in a room 
illuminated by red or orange light. The 
difference appeared to be due to changes 
in the intensity and distribution of the 
norepinephrine fluorescence. Crude ex- 
periments performed at that time indi- 
cated that about 80 percent of the fluo- 
rescence of the norepinephrine was lost 
if the reaction was carried out in day- 
light. When daylight was excluded, the 
ratio of epinephrine to norepinephrine 
at 485 mp was approximately 0.2 and 
at wavelengths above 550 it was about 
3.2, when light at a wavelength of 436 
mp was used to activate the solutions. 
The effect of blue light was also evi- 
denced by the decay during activation 
at 436 muy in the Farrand photoelectric 
fluorometer, as noted by Valk and Price 
(5) and Mangan and Mason (6). 

Mangan and Mason (6) have recently 
published curves for the fluorescent prod- 
ucts of the above reaction which differ 
from those of Persky and Roston (2). It 
is the purpose of this report (7) to sug- 
gest that the differences described may 
be related to quantitative or qualitative 
differences, or both, in the exposure to 
light and, furthermore, that the exclu- 
sion of blue and ultraviolet light results 
in an emission spectrum differing from 
the previously published findings. 

Measurements were made with the 
Aminco-Bowman spectrophotofluorome- 
ter. In order to obtain the entire emis- 
sion spectrum between 400 and 600 mu 
without interference from scatter by the 
source of activating light, high concen- 
trations of the amines were employed. 
However, experiments with the concen- 
trations employed by Mangan and Ma- 
son produced similar results except for 


the presence of a significant blank at the . 


lower concentrations. 

Duplicate samples of epinephrine and 
norepinephrine (8) were prepared in 
alumina-treated acetic acid. One of the 
samples of each amine was incubated 
with ethylenediamine and ethylenedia- 
mine dihydrochloride for 40 minutes at 
50°C. After saturation with sodium chlo- 
ride, the solutions were extracted with 
isobutanol. The final extract contained 
the equivalent of 12 ug of epinephrine or 
norepinephrine per milliliter. The entire 
procedure was carried out in a room illu- 
minated by daylight. The duplicates were 
carried through the same procedure in a 


room illuminated only by a 25-watt ruby 
darkroom lamp. 

Samples were read at intervals of 5 mu 
on the spectrophotofluorometer, and the 
galvanometer readings are illustrated in 
Fig. 1. The spectra were obtained by ir- 
radiating the samples at the wavelengths 
producing maximum activation; this area 
was found to lie between 420 and 425 
mp for norepinephrine and between 430 
and 435 my for epinephrine. When both 
solutions were activated at 436 mp, the 
relationship illustrated was slightly al- 
tered inasmuch as the relative fluores- 
cence of norepinephrine was reduced by 
7 percent. After the initial reading was 
taken of those solutions that were pre- 
pared in the darkroom, the cuvettes were 
exposed to daylight for 5 minutes in 
order to reduce the fluorescence of the 
norepinephrine sample to approximately 
50 percent. The results of these experi- 
ments are illustrated in Fig. 1. 

In Fig. 1, the upper left-hand curves 
were obtained from the solutions carried 
through the procedure in the dark. The 
middle curves on the left were obtained 
by rereading the same solutions after ex- 
posing them to daylight for 5 minutes. 
The lower curves on the left represent 
the galvanometer readings on the dupli- 
cates of the above samples which were 
carried through the procedure without 
excluding daylight. The similarity of the 
curves obtained from the second and 
third experiments to those of Mangan 
and Mason and of Persky and Roston is 
apparent. It can also be seen that day- 
light, in addition to causing a loss of 
fluorescence of norepinephrine, causes a 
small shift in the fluorescent maxima. 
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Fig. 1. Relative fluorescence of the ethyl- 
enediamine derivatives of epinephrine and 
norepinephrine. 
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Little effect on the fluorescence of epi- Table 1. Recovery of radioactivity from uniformly labeled C™“ soybean cellulose fed to rats. 


nephrine was noted. 
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Digestibility of Uniformly 
Labeled Carbon-14 Soybean 
Cellulose in the Rat 


Reports in the literature on the fate 
of ingested cellulose in nonruminant ani- 
mals and man present a confusing pic- 
ture. Some workers (J) state that diges- 
tion, or utilization, of cellulose takes 
place to an extent varying from 1.5 to 
97 percent of the ingested cellulose, while 
others (2) conclude that cellulose can- 
not be utilized at all. The present isotope 
study was undertaken in an attempt to 
resolve these discrepancies. 

Uniformly labeled C14-cellulose was 
prepared from defatted C-labeled soy- 
bean meal. Protein was removed from the 
meal by thorough extraction, first with 
cold water, then with 10-percent aqueous 
sodium hydroxide. Hemicelluloses were 
further extracted with 10-percent aque- 
ous potassium hydroxide, and the residue 
was washed successively with water, 
ethanol, and ether. The dried product 
(specific activity, 9060 count/min mg) 
was used in the feeding experiment. This 
material contained less than 1 percent of 
protein and yielded no reducing sugars 
after 6 hours’ hydrolysis in 2N sulfuric 
acid at 95°C. Since cellulose is the only 
major non-nitrogenous constituent pres- 
ent in defatted soybean meal which 
shows these solubility characteristics and 
this resistance to acid hydrolysis, the 
material was considered to be essentially 
pure cellulose. 

Four growing male albino rats 
(Sprague-Dawley), weighing from 120 
to 180 g, were selected for the feeding 
experiment. During the 4 days preceding 
the administration of labeled cellulose, 
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the rats were fed by stomach tube a diet 
consisting of casein (20 percent), starch 
(61.5 percent), Wesson oil (10 percent), 
cellulose (4 percent), minerals (4 per- 
cent), and vitamins (0.5 percent). This 
diet was mixed with water in a ratio of 
1:6 by weight to facilitate the stomach- 
tube feeding and was supplemented by a 
standard diet and water ad libitum. 

Following the conditioning period, the 
rats were placed in metabolism cages at- 
tached to gas trains for collection of 
urine, feces, and expired CO,. The above 
diet, with C*+-labeled cellulose in place 
of the nonradioactive cellulose, was fed 
by stomach tube 3 times daily; a total of 
15 to 17 g of the diet-water mixture was 
thus administered each day for 3 days. 
A carmine marker mixed with the final 
C**-cellulose feeding marked the final 
excretion in the feces of labeled material. 

Urine, feces, and expired CO, were 
collected for each rat during the time 
spent in the metabolism cages. Immedi- 
ately upon removal from the metabolism 
cages, the rats were sacrificed, with 
ether, and the carcasses, plus viscera, 
were frozen in liquid nitrogen and ground 
in the frozen state in a burr mill to ob- 
tain a carcass homogenate. 

All of the homogenized, dried sam- 
ples, with the exception of urine, were 
analyzed for C!* content by combusting 
to CO, and counting the labeled CO, 
as precipitated barium carbonate. After 
the dried feces were counted, this ma- 
terial was extracted by the Soxhlet 
method for 24 hours with petroleum 
ether (40 to 60° fraction) to remove the 
lipid portion. The fat-free residues were 
dried and analyzed for C'* content. The 
total C1* in feces, the petroleum-ether 
insoluble C* in feces, and the petroleum- 
ether soluble C1‘ in feces (by difference) 
are recorded in Table 1. An aliquot por- 
tion of each urine sample was plated at 
infinite thinness and counted directly. 
All calculations were corrected for ash 
content of the cellulose. 

Data tabulated in Table 1 indicate 
that a large proportion of the ingested 
cellulose is converted in the gastrointes- 
tinal tract to a form which the rat ab- 


sorbs and metabolizes readily. The data 
show that only half of the C1* fed the 
rat is excreted in the feces, the rest being 
found distributed in the expired CO,, 
carcass, and urine. 

Since significant percentages of the 
C14 in the feces are present in the form 
of petroleum-ether soluble materials, it 
is apparent that the ingested cellulose, 
which is completely insoluble in petro- 
leum ether, is altered as it passes through 
the rat’s gastrointestinal tract. This find- 
ing is in agreement with work reported 
by others (3), who find that a number 
of microorganisms isolated from the gas- 
trointestinal tract are able to convert 
cellulose, to a greater or lesser extent, to 
fatty acids and other metabolic prod- 
ucts. It is quite possible that these petro- 
leum ether extractives are among the 
types of cellulose degradation products 
which are absorbed into the rat tissues. 
If this is the case, it seems likely that the 
production of the absorbable materials 
from cellulose is a result of intestinal 
bacterial action rather than of the action 
of enzymes arising in the rat’s own diges- 
tive juices. 

H. E. Conrap*, Wane R. Wartrtsf, 
Jack M. Iacono, Herman F. Kraysit, 
THeEoporeE E. FriepEMANN 
U.S. Army Medical Nutrition 
Laboratory, Fitzsimons Army Hospital, 
Denver, Colorado 
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Serum Lipids in Adult Twins 


The possible role of lipid metabolism 
in the etiology of atherosclerosis has fo- 
cused attention upon environmental, 
mainly nutritional, factors which may 
affect lipid levels in serum (1). This re- 
port is concerned with the influence of 
heredity upon variations in lipid levels 
in serum (2, 3). Since genetic differences 
are a known factor in twins, twins have 
been used for the study of the problem. 

Caucasian twin pairs ranging in age 
from 18 to 55 years, from a low- to 
upper-middle income population in New 
York City, have been studied. Their 
health status has been established by 
thorough health histories and by medical 
examinations (4). Determination of total 
serum cholesterol, cholesterol esters, and 
phospholipids were obtained for 82 of 
these twin pairs who were found to be in 
good general health. The total cholesterol 
and free cholesterol in serum were deter- 
mined by the Sperry-Schoenheimer 
method, and phospholipid was deter- 
mined by means of Sperry’s modification 
of the Fiske-SubbaRow method. 

The diagnosis of twin zygosity was es- 
tablished by serological and morphologi- 
cal comparisons (4). Each pair was clas- 
sified according to whether the two 
members had been living together or liv- 
ing apart prior to and at the time of 
study. Statistical comparisons were based 
upon mean variances, the mean intrapair 
variance being =x?/2n, where x is the 
difference between the two members of 
a twin pair for the measured lipid levels 
‘in milligrams per 100 ml, and n is equal 
to the number of twin pairs. The mean 
interpair variances were calculated from 
the averages of the values for the two 
members of each twin pair. The mean 
variances obtained from these pair aver- 
ages were multiplied by two to make 
them comparable to the intrapair vari- 
ances, since the latter were based upon 
individuals, and the interpair variances 
upon means of pairs of individuals. Va- 
riance or F ratios have been calculated, 
and the F distribution has been used to 
obtain the probability levels of these 
ratios. 

The intrapair variances of monozygotic 
twins did not differ significantly from 
those of dizygotic twins of the same sex. 
In every instance, however, the dizygotic 
variance was the larger. In both monozy- 
gotic and dizygotic twins, the variances 
of pairs living apart were larger than 
those for pairs living together. In the fe- 
male monozygotic twins, the “apart” 
mean variances of pairs living apart 
were larger for total cholesterol and 
phospholipid at the 5-percent level of 
significance. It is the consistency in the 
direction of the ratios (monozygotic to 
dizygotic and “together” to “apart’) 
rather than their actual magnitude which 
implies that both genetic and environ- 
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Table 1. Mean intrapair and interpair differences in total cholesterol in serum of mono- 
zygotic and dizygotic twins living together and living apart (8). 


Sex Residence Comparison DF. Variance F F 
Monozygotic 
Male Together 9.95 < .001 
Female Together 9.52 < .001 
Dizygotic 
— 
Unlike Sex Together 6.68 > .025 
Unlike Sex Apart 1.85 S25 


mental factors influence (possibly in an 
accumulative way) variations in “nor- 
mal” serum lipid levels. 

In Table 1 the mean intrapair and in- 
terpair differences in total cholesterol 
content of the serum are compared. In 
monozygotic twins living together, ge- 
netic identity and the greatest environ- 
mental similarity seen in this study are 
contrasted with the statistical equivalent 
of unrelated people. At the other ex- 
treme are the dizygotic twins living 
apart; their ratios contrast the greatest 
genetic and environmental dissimilarity 
observed in this sample with the statis- 
tical equivalent of unrelated people. 
Whereas the first extreme provides the 
largest F ratios, 9.52 to 9.95, the latter 
shows the smallest F ratios, 1.73 to 1.85. 
Between these extremes there is a range 
of variation as genetic and environmen- 
tal differences change in monozygotic 
twins living apart and dizygotic twins 
living together. A parallel analysis for 
cholesterol esters and phospholipids pro- 
vides results comparable to those pre- 
sented for total serum cholesterol (5). 

The present analysis demonstrates that 
variation of lipid levels in serum results 
from both genetic and environmental in- 
fluences (6). It further indicates the rela- 
tive magnitude of these influences neces- 
sary to produce statistically measurable 
variations in lipid levels in serum of an 
adult population in essentially good 
health. Significant effects were obtained 
when the genetic and environmental dif- 
ferences of people who are unrelated 
were contrasted (i) with genetically 
identical people with environmental dif- 
ferences limited by a common family 
background and (ii) with people of the 
first degree of relationship sharing a com- 
mon home environment. The latter ob- 


servation is comparable to the findings of 
a study of families reported by Adlers- 
berg, Schaefer, and Steinberg (7). 

In conclusion, the present findings 
demonstrate the importance of both ge- 
netic and environmental factors in the 
regulation of lipid levels in serum. It 
may be assumed, therefore, that genetic 
factors will not be equally important in 
all environments and that the environ- 
mental tolerances of one population will 
not equal those of another population. 

RicHarp H. 
Davin ADLERSBERG 
Institute for the Study of Human 
Variation, Columbia University, 
New York, and Departments of Medicine 
and Chemistry, Mount Sinai Hospital, 
New York 
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Meetings 
Arid Lands Conference 


The UNESCO-Iran Symposium on 
Salinity Problems in the Arid Zones will 
be held in Teheran, 11-15 October. 
Under the Arid Zone Program of 
UNESCO, symposia on subjects of topi- 
cal interest in arid zone research, such 
as hydrology, plant ecology, wind and 
solar energy, or climatology, have been 
organized each year. The advisory Com- 
mittee on Arid Zone Research, at its 11th 
session, suggested that a symposium 


should be organized to deal with prob- 
lems of salinity of land and water, espe- 
cially with reference to the purification 
of salt water and the utilization of saline 
water by plants and animals. The Iranian 
Government offered to be host to the 
symposium, the aim of which is to bring 
together a number of scientists to present 
and discuss original research papers on 
these problems. 

The Iranian Government will invite 
selected participants from countries in 
North Africa, the Middle East, and 
South Asia. UNESCO will ensure the 
participation of a number of scientists 
from other parts of the world. It is hoped 
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(Zhurnal Prikladnoi Khimii). All 
aspects of applied chemical research. 
Reports from research institutes and 
USSR factory laboratories. 12 issues 
per year, approximately 2000 pages. 


Bulletin of the Academy of Sciences 
USSR, Div. Chem. Sci. 

(Izvestiya Akad. Nauk SSSR, Otdel. 
Khim. Nauk). Research reports in 
all fields of chemistry, by leading 
members of the Soviet Academy of 
Sciences. General, organic, inor- 
ganic, physical and biological chem- 
istry. 12 issues per year, approxi- 
mately 1500 pages. 


on publication. 


write to Dept. S. 


Telephone: ALgonquin 5-0713 


SUBSCRIPTION PRICES SLASHED 
ON SOVIET CHEMISTRY TRANSLATIONS 


ment in our program to reduce the prices of our cover-to- 
cover translations of Soviet scientific journals. 

A grant from the National Science Foundation has made possible reduc- 
tions of up to 90% in the annual subscription prices of three major 
Soviet chemical journals in complete translation. These price slashes, 
effective with the first issues of 1957, put these cover-to-cover trans- 
lations well within the reach of even the most limited library and 


(Former 
price) 


$170.00 


These cover-to-cover translations by Consultants Bureau bilingual chemists are 
clearly reproduced by the multilith process from IBM cold-type composition. 
All tabular material, diagrams and photographs are reproduced, integral with 
the text. Each issue is staple bound and is mailed to subscribers immediately 


For free Tables of Contents to these and other CB translations of Russian scientific 
journals in the chemical, physical and biological sciences, and for free catalogs, 


CONSULTANTS BUREAU, INC. 


227 West 17th Street, New York 11, N. Y. 


to announce a major achieve- 


Non-profit 
research and 
academic 
institutions* 


New 


price* 


$90.00 $30.00 


95.00 60.00 20.00 


150.00 45.00 15.00 
*Foreign subscriptions—$5.00 higher. 


Cable: CONBUREAU NEWYORK 
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that, in addition, some specialists will be 
able to attend at their own or their insti- 
tutions’ expense. The total participation 
will not exceed 60 persons. 

The Natural Sciences Department of 
UNESCO, 19 Avenue Kléber, Paris 16°, 
will be responsible for the coordination 
and scheduling of contributions so as to 
achieve a well-balanced program. Some 
of the participants invited by UNESCO 
will be asked to present papers of a more 
general character to serve as an intro- 
duction to the various sections. 

The Iranian Government has estab- 
lished an organizing committee that is 
responsible for all the local arrange- 
ments. The executive secretary of this 
committee is Prof. H. Behnia, Rue Han- 
djani, Avenue Parse, Teheran. 


Nuclear Reactor Technology 


The Oak Ridge National Laboratory © 


has announced that the second confer- 
ence in a series of unclassified meetings 
on the role of analytical chemistry in nu- 
clear reactor technology will be held in 
the Civic Auditorium at Gatlinburg, 
Tenn., 29 September—1 October. This 
meeting is a continuation of the first 
conference, which was held at Gatlin- 
burg in November 1957. Any worker in 
the field who feels that he has some 
worthwhile contribution to offer is in- 
vited to participate in the program, Pa- 
pers that may require up to 30 minutes 
for presentation will be considered. Ab- 
stracts of approximately 200 words 
should be submitted by J July. All manu- 
scripts received before 1 October will be 
published in the proceedings. For fur- 
ther information write to C. D. Susano, 
Oak Ridge National Laboratory, P.O. 
Box Y, Oak Ridge, Tenn. 


Anniversary for Chemical Engineers 


The American Institute of Chemical 
Engineers will celebrate its 50th anni- 
versary in Philadelphia, Pa., 22-27 June. 
Theme of this golden jubilee celebration 
will be “A Look to the Future.” The 
technical program will summarize 50 
years of progress in chemical engineer- 
ing. There will be more than 80 papers 
in 13 different symposia. A keynote ad- 
dress will be delivered at a special session 
by Monroe E. Spaght, executive vice 
president of Shell Oil Company. Craw- 
ford H. Greenewalt, president of E. I. 
duPont de Nemours, will address the 
banquet. 


American Nuclear Society 


A total of 190 papers will be presented 
in 24 sessions at the fourth annual meet- 
ing of the American Nuclear Society, in 
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Los Angeles, Calif., 2-5 June. The Stat- 
ler Hotel will serve as headquarters, and 
W. E. Parkins is local program chairman. 
The program includes two special ses- 
sions: one on radiation damage in metal- 
lic fuels and a second on shielding. Other 
sessions will concern all phases of nuclear 
science and engineering. Two sessions 
of the Nuclear Codes Group will be held 
concurrently with the meeting. 

This is the first ANS meeting to be 
held on the West Coast, and the South- 
ern California Section will act as local 
host. Chauncey Starr, vice president of 
Atomics International, is honorary chair- 
man, and W. R. Hainsworth, vice presi- 
dent for research of the Fluor Corpora- 
tion, Ltd., is general chairman. Between 
1200 and 1500 scientists and engineers 
are expected to attend. For information, 
write to the American Nuclear Society, 
Inc., Box 963, Oak Ridge, Tenn. 


Mucopolysaccharides 


A Conference on the Chemical and 
Physical Structure of Mucopolysaccha- 
rides will be held 5-6 June at Castle 
Hill, Ipswich, Mass. The conference is 
sponsored by the National Science Foun- 
dation and organized by the Retina 
Foundation. The proceedings will not be 
published. In addition to the 40 invited 
participants, only 20 scientists may at- 
tend because of the limitations of space 
and accommodations. For further infor- 
mation write to Dr. Endre ‘A. Balazs or 
Dr. Roger Jeanloz (program directors) 
at 30 Chambers St., Boston 14, Mass. 


Forthcoming Events 


June 


29-2. American Astronomical Soc., 
Madison, Wis. (J. A. Hynek, Smithsonian 
Astrophysical Observatory, 60 Garden St., 
Cambridge 38, Mass.) 

29-4. National Education Assoc., 
Cleveland, Ohio. (W. G. Carr, NEA, 
1201 16 St., NW, Washington 6.) 

30-5. High Energy Nuclear Physics 
Conf., annual (by invitation), Geneva, 
Switzerland. (CERN, Geneva 23.) 


July 


4-6. Astronomical League, Ithaca, N.Y. 
(Miss W. A. Cherup, 4 Klopfer St., Mill- 
vale, Pittsburgh 9, Pa.) 

6-12. Cancer Cong., 7th intern., Lon- 
don, England. (H. F. Dorn, National Inst. 
of Health, Bethesda 14, Md.) 

6-12. Research and Development Engi- 
neering Seminar, 2nd annual, University 
Park, Pa. (Extension Conference Center, 
Pennsylvania State Univ., University 
Park.) 

7-9. Exchange of Knowledge in a Di- 
vided World, Chicago, Ill. (H. W. Winger, 
Graduate Library School, Univ. of Chi- 
cago, Chicago 37.) 


30 MAY 1958 


ONLY 


W/O ATTACHMENT WEIGHTS 


CAPACITY 2610 Gram SENSITIVITY 0.1 Gram 
Ter ATTACHMENT WEIGHT SET #707 


This handy weight rack fits under base of scale. 
Extends capacity to 2610 Gram. list price $5 00 


for complete 
information write for 
FREE bulletin’. . . 3 


1050 COMMERCE A 


AVE. 
UNION, NEW JERSEY 


The Beginnings of Embryonic Development 


AAAS Symposium Volume No. 48 Published July 1957 
Edited by Albert Tyler, California Institute of Technology 


R. C. von Borstel, Oak Ridge National Laboratory 
Charles B. Metz, The Florida State University 


6 x 9 inches, 408 pages, 132 illustrations, references, 
subject and author index, clothbound 


Price $8.75, AAAS members’ prepaid order price $7.50 


A symposium on “Formation and Early Development of the Em- 
bryo”, held 27 December, 1955, at the Second Atlanta Meeting of 
the AAAS, served as the basis for this volume. Emphasis was placed 
on the problems of early development and of the initiation of de- 
velopment. The investigations presented in the various communica- 
tions cover both descriptive and experimental work on the biological 
and chemical levels. Apart from their intrinsic interest and the 
measure of progress that they provide, the specific discoveries and 
analyses presented serve to exemplify various approaches toward 
the understanding of the manner in which sperm and egg contrive 
to produce a new individual. 


British Agents: Bailey Bros. & Swinfen Ltd., 
46 St. Giles High Street, London WC2, England 


AAAS, 1515 Massachusetts Avenue, NW, Washington 5, D.C. 
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The American Association for the 
Advancement of Science announces 
three new symposium volumes of 
the utmost importance to psychia- 
trists, neurologists, clinical psy- 
chologists, physiologists, pharma- 
cologists, and biochemists—and of 
great interest to the general public. 


Tranquilizing Drugs 
6” x9”, 205 pp., 32 illus., refer- 
ences, index, cloth, March 1957. 


Price $5.00. AAAS Members’ cash 
order price $4.50. 


Psychopharmacology 


6” x9”, 175 pp., bibliographies, 
index, cloth, 1956. Price $3.50. 


AAAS Members’ cash order price 
$3.00. 


Alcoholism— 
Basic Aspects and Treatment 


6” x9”, 220 pp., 33 illus., refer- 
ences, index, cloth, May 1957. 


Price $5.75. AAAS Members’ 
cash order price $5.00. 


AAAS Publications 
~ 1515 Mass. Ave., NW, Washington 5, D.C. 


Get UNITRON's FREE 


Observer's Guide and Catalog on 


ASTRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs, 


Contents include— 


© Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 
pom an clubs and research 


INSTRUMENT DIVISION of UNITED SCIENTIFIC “CO. 
204-206 MILK STREET * BOSTON 9, MASS. 


Please rush to me, free of charge, UNITRON’s new Observer's 
| Guide and Telescope Catalog. Dert. 4E5 


7-11. Technical and Industrial Com- 
munications Inst., Fort Collins, Col. 
(Chairman, Dept. of English and Modern 
Languages, Colorado State Univ., Fort 
Collins. ) 

7-12. Nuclear Physics, intern. cong., 
IUPAP, Paris, France. (C.1.P.N., Institut 
du Radium, II, rue Pierre Curie, Paris 5°.) 

8-11. Institute of the Aeronautical Sci- 
ences, summer, Los Angeles, Calif. (S. P. 
Johnston, IAS, 2 E. 64 St., New York 21.) 

9-15. Zoological Nomenclature Collo- 
quium, London, England. (F. Hemming, 
28 Park Village East, Regent’s Park, Lon- 
don, N.W.1.) 

10-14. Research Methods in Soil Zool- 
ogy, colloquium, Harpenden, Hertford- 
shire, England. (P. W. Murphy, Rotham- 
sted Experimental Station, Harpenden. ) 

15-22. Association Frangaise pour 
lAvancement des Sciences, 77th cong., 
Namur, Belgium. (AFAS, 28, rue Ser- 
pente, Paris VI°, France. ) 

15--23. Educational Treatment of Deaf- 
ness, Intern. cong., Manchester, England. 
(A. W. G. Ewing, Dept. of Education 
of the Deaf, Univ) of Manchester, Man- 
chester 13.) 

16-23. Zoology, 15th Intern. cong., 
London, England. (H. R. Hewer, c/o 
British Museum of Natural History, 
Cromwell Road, London, S.W.7.) 

21-24, High Polymer Conf., Intern., 
Nottingham, England. (Conference Sec- 
retariat, Dept. of Scientific and Indus- 
trial Research, Charles House, 5-11, 
Regent St., London, S.W.1.) 

24-25. Computers and Data Process- 
ing, 5th annual symp., Denver, Col. 
(Electronics Div., Denver Research Inst., 
Univ. of Denver, Denver 10.) 

25-29. Chromatic Discrimination in 
Animals and Man, ICSU symp., Paris, 
France. (H. Pieron, Collége de France, 
Place Marcelin-Berthelot, Paris 5°.) 

28-30. Regulation of Cell Metabolism, 
Ciba Foundation symp. (by invitation), 
London, England. (G. E. W. Wolsten- 
holme, 41 Portland Pl., London, W.1.) 

28-2. Home Economics, 9th intern. 
cong., College Park, Md. (Congress Di- 
rector, American Home Economics Assoc., 
1600 20 St., NW, Washington 9.) 

28-8. Statistical Summer Seminar, Ded- 
ham, Mass. (I. Weiss, Bell Telephone 
Labs., North Andover, Mass. ) 


August 


7-9. Electron Microscope Soc., annual, 
Los Angeles, Calif. (C. M. Schwartz, 
Battelle Memorial Inst., 505 King Ave., 
Columbus 1, Ohio.) 

10-16. Radiation Research, intern. 
cong., Burlington, Vt. (H. M. Patt, Ar- 
gonne National Lab., P.O. Box 299, Le- 
mont, Ill.) 

13-15. Electronic Standards and Meas- 
urements Conf., Boulder, Colo. (J. F. 
Brockman, National Bureau of Standards, 
Boulder. ) 

13-19. Seaweed Symposium, 3rd In- 
tern., Galway, Ireland. (C. O. hEocha, 
Chemistry, Department, University Col- 
lege, Galway.) 

13-20. International Astronomical Un- 
ion, 10th general assembly, Moscow, 
U.S.S.R. (P. Th. Oosterhoff, IAU, Lei- 
den Observatory, Leiden, Netherlands. ) 


Equipment 


The information reported here is obtained 
from manufacturers and from other sources con- 
sidered to be reliable. Science does not assume 
responsibility for the accuracy of the informa- 
tion. A coupon for use in making inquiries con- 
concerning the items listed appears on page 1302. 


™ LINEAR RATE METER converts randomly 
spaced input pulses into an average 
count-rate per minute. Count rate is in- 
dicated in seven linear ranges or in a 
logarithmic scale. The latter permits 
initial estimates over a range of 30 to 
300,000 count/min to guide selection 
of the optimum linear scale. Output is 
available for operation of a chart re- 
corder. (Technical Associates, Dept. 75) 


NUCLEAR-MAGNETIC-RESONANCE SPEC- 
TROMETER achieves improved resolution 
and increased sensitivity by operating in 
the 60-Mcy/sec frequency range instead 
of the 40-Mcy/sec range. This change is 
made possible by the development of a 
new magnet producing a field of 14,000 
gauss with the same absolute field uni- 
formity and stability as the previously 
used 9400-gauss field. Additional fea- 
tures of the new instrument are reduced 
sensitivity to room- and water-tempera- 
ture fluctuations and the capability of 
operating over a wide range of field 
strengths. (Varian Associates, Dept. 77) 


™ PROJECTION METER combines a meter 
movement, 0- to 1-ma d-c in a standard 
instrument, and a projector as a unit. 
The instrument is used on the lecture 
table along with associated equipment. 
The meter movement is protected from 
heat by being located at the bottom of 
the instrument. Interchangeable scales 
are available in many ranges. Scale 
length at projection distance of 6.5 ft 
is 30 in. (Williamson Development Co., 
Inc., Dept. 79) 


™ FREQUENCY CHANGER provides power 
of variable frequency for equipment 
drawing up to 100 va. Frequency range 
is 45 to 2000 cy/sec. An auxiliary input 
permits use of an external signal of pre- 
cise frequency to control the output fre- 
quency. Input voltage range is 105 to 
125 v at 45 to 65 cy/sec. Output voltage 
is 0 to 135 v with +1 percent regulation 
for line or load variations. Distortion is 
1 percent maximum over the output 
range 75 to 125 v at temperatures from 
0 to 40°C ambient. (Sorensen and Co., 
Inc., Dept. 80) 


PULSE-HEIGHT ANALYZER scans continu- 
ously between base-line settings of 0 and 
100 v, with a complete scan representing 
20 in. of recorder paper travel. Chart 


‘speed may be varied from 7.5 to 240 


in./hr. The instrument combines a di- 
rect-writing strip-chart recorder, a linear 
amplifier and single-channel pulse-height 
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analyzer, and a rate meter with scale 
ranges of 300 to 100,000 counts/min. 
The rate meter permits selection of 1, 
3, or 10 percent probable error range. 
(Technical Measurement Corporation, 
Dept. 57) 


TEMPERATURE RECORDER, requiring no 
external power source, is said to be re- 
sistant to shock and vibration and to 
provide measurement accuracy +1 per- 
cent of range. A spring-wound chart 
drive provides 8-day operation. (Part- 
low Corp., Dept. 66) 


"COPYING MACHINE ADAPTER permits 
seismograph records of width up to 14- 
in. and of indefinite length to be copied 
continuously by the “Thermofax” proc- 
ess at approximately 0.25 ft/sec. The 
adapter is placed in front of the copying 
machine for use. No installation is re- 
quired. (Minnesota Mining and Manu- 
facturing Co., Dept. 67) 


AUTOMATIC TITRATOR can cover a wide 


variety of titrations, including those in-. 


volving pH and dead-stop end-points. 
The results of the titration are presented 
in digital form or as a chart record. The 
instrument consists of three intercon- 
nected units: a titration-control unit con- 
taining end-point circuits; a sequence- 
control unit; and a burette unit, including 


sampling devices, reaction vessel, menis- 
cus-finding mechanism, and record pre- 
sentation system. Devices are available 
for sampling a continuous source or for 
individual samples. Alternative ampli- 
fiers are suitable for pH, redox, and simi- 
lar titrations and for dead-stop titrations, 
The latter is sensitive enough for use of 
0.1N iodine solutions. The burette, of 
50-, 25-, or 10-ml capacity, is read by a 
photoelectric meniscus follower. Results, 
in the form of typed record, include vol- 
ume of titrant, time of titration, and 
other information, as desired. Adjust- 
ments are provided to permit recording 
of actual answer rather than volume of 
titrant. (Baird & Tatlock Ltd., Dept. 74) 


MGAUSSMETER utilizes the Hall-effect 
principle to measure magnetic flux up 
to 50,000 gauss in static or a-c fields. 
Nine full-scale ranges are provided to 
cover the total range. Accuracy is +3 
percent. Two standard magnets, cali- 
brated to +1 percent, are furnished for 
calibration at 1000 and 5000 gauss, The 
instrument uses transistors throughout. 
(Radio Frequency Laboratories, Inc., 
Dept. 72) 


™ DIGITAL DISPLAY CONVERTER attaches to 
decimal counters that display each deci- 
mal digit on a vertical array and trans- 
lates to an in-line display. The device 


operates photoelectrically, reading the 
illuminated indicators on the face of the 
counter; thus it can be used with counters 
that do not have circuit termination pro-. 
vision for in-line read-out matrix decod- 
ing. (Radio Frequency Laboratories, Inc., 
Dept. 73) 


™ MICROPROJECTOR can project the image 
of a microslide object on a horizontal 
table top or a vertical screen. In either 
mode of operation, slides are held hori- 
zontally so that fluids can be studied. The 
unit weighs 10 lb and stands 27 in. high. 
(Herrick Machine Works, Dept. 70) 


™ OXIDATION UNIT permits determination 
of oxygen absorbed by rubber, plastics, 
or other materials on exposure to air or 
oxygen. Fourteen sample tubes, each 
equipped with a gas buret and leveling 
bulb, are provided. The tubes and bu- 
rettes are thermostated to +0.1°C; tem- 
perature is adjustable to 400°C. (G. F. 
Bush Associates, Dept. 69) 


™ PRINTING COUNTER counts up to 500 
count/min. Print-out to five digits, on 
paper tape, is initiated by means of a 
push button on the unit or by means of a 
remotely located contact closure. Print- 
out may automatically reset the counter, 
or cumulative totals may be carried. 
(Royson Engineering, Dept. 68) 


THE SPECIES PROBLEM vorne no. 5 


Edited by Ernst Mayr, Harvard University 
6 x 9 in., 404 pp., references, index, clothbound, October 1957 
Price $8.75; special cash order price for AAAS members $7.50 


The symposium was arranged by the Association of Southeastern Biolo- 
gists and cosponsored by AAAS Sections F and G, as well as four other 
societies. Most papers are published essentially as given in Atlanta in 
December 1955. Dr. T. M. Sonneborn, however, undertook a compre- 
hensive survey of the species problem in the protozoans and particularly 
in the ciliates. His masterly synthesis comprising more than two-fifths of 
the volume is a fundamental contribution to the protozoan literature. 


This symposium made a solid contribution toward the solution of the 
species problem. It broadened the base on which to discuss the problem 
by utilizing new organisms. It led to a clarification of the areas of general 
agreement among biologists. It presented a clear statement of the various 
species concepts and frankly stated and enumerated difficulties in their 
application to different types of natural populations. Finally, it illumi- 
nated certain aspects of the ageless species problem that had been 
neglected previously, and it attempted a statement of still controversial 
issues. From these papers it should be evident that the species problem is 
still one of the important issues in biology. 


Index 


CONTENTS 
Species Concepts and Definitions 
Ernst Mayr, Harvard University 


The Species as a Field for Gene Recombination 
Hampton L. Carson, Washington University 


The Plant Species in Theory and Practice 
Verne Grant, Rancho Santa Ana Botanic Garden 
and Claremon 


* Graduate School 


The Species Problem in Freshwater Animals 
John Langdon Brooks, Yale University 


The Species Problem with Fossil Animals 
John Imbrie, Columbia University 


Reproductive Methods, and Species Prob- 
M. Indiana University 
An Embryologist’s View of the Species Concept 
John A. Moore, Barnard College and 
Columbia University 


The Species Problem from the Viewpoint 
C. Ladd Prosser, University of Illinois 


Difficulties and Importance of ae Species 
Ernst Mayr, Harvard Universit; 


of a Physiologist 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


1515 Massachusetts Avenue, N.W., Washington 5, D.C... 
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Specify 


Culture Media 


UNIFORMITY 
STABILITY , 


Complete Stocks 


Difco Manual and other descriptive 
literature available on request 


DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 


DIFCO} . « the only complete line of 


microbiological reagents and media 


Microbiological Assay Media 
Tissue Culture and Virus Media 
Bacterial Antisera and Antigens 

Diagnostic and Serological Reagents 
Sensitivity Disks Unidisks 
Peptones Hydrolysates Amino Acids 
Enzymes Enrichments Dyes Indicators 
Carbohydrates Biochemicals 


over 60 years’ experience in the 
preparation of Difco products assures 


ECONOMY 


Fast Service 
24-hour Shipment 


Michigan. 


Two new openings in Research Library, 

Detroit, Michigan, with possibility of trans- 

} fer to new medical research unit at Ann 
Arbor, Michigan, in 1960. 


1. Cataloger with thorough background 
in classification. 
MLS degree and background in sci- 
ence or science degree. 


2. Reference Librarian 
Science degree with library back- 
ground or training. 


Applicants should have experience in in- 
i dustry or other special library and ability 
to assume responsibility for respective 
functions. French and German required. 


Liberal salary and benefit plans. 


Send resume to Personnel Department, 
Parke, Davis & Company, Detroit 32, 


PERSONNEL PLACEMENT 


CLASSIFIED: 25¢ per word, minimum 
charge $4.25. Use of Box Nu 
counts as 10 additional words. Pay- 
ment in advance is required. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 

Single insertion $26.00 per inch 
13 times in 1 year 24.00 per inch 
26 times in 1 year 23.00 per inch 

: 52 times in 1 year 22.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 

Science 

1515 Massachusetts Ave., NW 
Washington 5, D.C. 


POSITIONS OPEN 


(a) Bacteriologist, (b) Biochemist, and (c) 
Pharmacologist; M.S. or better; outstanding 
opportunities for research minded scientists in 
superb new specialized research hospital now in 
excess of 500 beds; complete ancillary staff, ex- 
cellent facilities; salaries to $12,500; East. (d) 
Chemist; Ph.D. to head department; able to in- 
troduce new procedures ; 275—bed voluntary gen- 
eral hospital; important Southwestern city. (e) 
Research Virologist; Ph.D. interested in influ- 
enza, poliomyelitis research; Midwest. Wood- 
ward Medical Bureau, Ann Woodward, Director 
185 North Wabash, Chicago. x 


Clinical Biochemist to direct clinical chemistry 
laboratory, teaching hospital. Department of Bio- 
chemistry, Medical College of Georgia, Augusta. 
Georgia. x 


POSITIONS OPEN || 


fa) Biochemist, Ph.D., association, well-estab- 
lished pathologist, director of pathology, new 
general hospital, California. (b) Director, de- 
partment, biological sciences; duties involve 
scientific leadership of established group of pro- 
fessional and supporting personnel; should be 
specialist in one of biological sciences, Ph.D. or 

D.; major research organization. (c) Asso- 
ciate Director of Product Development; mini- 
mum, B.S. degree plus pharmaceutical experience 
in compounding experimental products as well as 
organic syntheses; ares, town, Midwest; 
=. res Scientists, M.S., Ph.D., or M.D. in 
elds such as pharmacology, biology, biochem- 
istry, chemistry, bacteriology, biophysics, radiol- 
ogy, pathology; renowned research institution 
afhliated medical school; salaries, dependent on 
up _to $12,500 range; East. S5-5 

edical Bureau, Burneice Larson, Director, 900 
North Michigan Avenue, Chicago. x 


Biologist or Biochemist for research in experi- 
mental arteriosclerosis and hypertension. rite 
Director, May Institute for Medical Research, 
421 Ridgeway Avenue, Cincinnati 29, a 6/6 


Experienced Cytotechnologist. Papanicolaou Re- 
search Laboratory, 1300 York Avenue, New 
York 21, New York. uc 


NEW WORLD-WIDE SUMMER PLACE- 
MENT DIRECTORY. Thousands of oppor- 
tunities in all states, many foreign lands for 
science teachers, and so forth, who have the 
free. Includes study awards, industry, 

camps, resorts, ranches, travel tour agencies, 
earning free trips to Europe, and so forth. Earn, 
learn, and travel while you vacation. Complete 
information, including salaries. Send $2 now. 
CRUSADE, Sci., Box 99, Station G, Brooklyn 
eow 


Pharmacologist-Physiologist openings in neuro 
pharmacology for persons with some background 
and interest in this field. B.S., M.S., and Ph.D. 
levels. Active research programs. Opportunity 
for advancement. Contact ABBO LABO- 
RATORIES, North Chicago, Ill. 5/30, 6/6, 13 


POStTt0NS_OPEN 


PHARMACOLOGIST 


Ph.D. or Equivalent 


Experience in practical pharmacology with 
emphasis on Cardio Vascular and Neuro- 
pharmacology qualifies you for a research 
position in a leading New Jersey pharma- 
ceutical firm. Send a complete résumé to 
Box 136, SCIENCE. 


SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for posi- 
tions in many states and foreign lands. Monthly 
non-fee placement journal since 1952 gives com- 
plete job data, salaries. Members’ qualifications 
and vacancies listed free. 1 issue, $1.00. a 
(12 issues) membership, $5.00, CRUSADE, 
SCI., Box 99, Station G, Brooklyn 22, N.Y. ew 


Zoology, Biology. Instructor with M.A., or Ph.D, 
to teach freshman zoology and biology next Sep- 
tember. Salary starting at $4500. Forward cre- 
dentials and personal history to Dr. M. S. Dunn, 
Philadelphia College of Pharmacy and ait 
Philadelphia 4, Pennsylvania. 


POSITIONS WANTED || 


Agricultural Microbiologist, Ph.D., with teach- 
ing and research experience, wants academic po- 
sition. Box 140, SCIENCE. x 


Bacteriologist, Ph.D., wants summer employ- 
ment. Research and applied experience. Box 139 
SCIENCE. X 


Bacteriologist, Ph.D. June 1958. Desires  re- 
search position primarily. Background animal 
physiology, endocrinology, biochemistry. Experi- 
ence microbial assay, microbial genetics. Box 
143, SCIENCE. x 


' Microbiologist, Ph.D. 7 years diversified experi- 


ence, including research in fermentation, antifun- 
gal materials, plant pathology. Desires broad 
and challenging position either industrial or aca- 
demic. Box 138, SCIENCE. x 
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POSITIONS WANTED ||| | SUPPLIES AND EQUIPMENT | ||| SUPPLIES AND EQUIPMENT |i 


Bacteriologist, Ph.D., wants academic position. 
Experience Belen “pharmacy and other sub- 


jects. Box 141 Xx Sprague-Dawley, Inc. 
Biochemist, Ph.D. Experience in isolation of Pioneers in the development of the 
growth factors and natural pigments, nutritional : 


standard laboratory rat. 
studies, product development. Desires challeng- 
ing problem. Box 137, SCIENCE. x Sprague-Dawley, Inc. 


Physiologist, Ph.D.; 6 years’ teaching experi- P.O. Box 2071, Madison 5, Wisconsin 
ence; past 3 years, research pageiioes, one of Phone: CEdar 3-5318 

major research institutions. edical Bureau, 

Burneice Larson, Director, 900 North —— 
Avenue, Chicago. 


The Market Place 


Concentrate Proteins 


in spinal fluid or urine prior —— 


to paper electrophoresis 
by dialysis in the 
BOOKS + SERVICES +» SUPPLIES - EQUIPMENT TACORN ic Oxford Multiple Dialyzer 
AR for details write: 
DISPLAY : Rates listed below—no charge GERMANTOWN = NEW YORK xford Ml Sutter Street 
for Box number. Monthly invoices will aboratories San Francisco 4, Cal. 


be sent on a charge account basis — 
provided that satisfactory credit is 
established. 
Single insertion $26.00 per inch 
13 times in 1 year 24.00 per inch 
26 times in 1 year 23.00 per inch 
52 times in 1 year 22.00 per inch 
For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


Information Requisition 


30 MAY 1958 


SUPPLIES AND EQUIPMENT 


Use this easy self-mailer to obtain further information 
It’s simple: Mark — Clip — Fold — Mail 


This coupon is for your convenience—to facilitate your requests for further 
information about advertised products and items in Equipment. 


* 
albino rats ‘ 
*Descendants of the f 


Sprague-Dawley and 
Wistar Strains 


Rats 
e From: 

Dept. B, Wilmington, Mass. 


OF HIGH RADIOPURITY (Piease or type) 


ISOTOPES INC. 


Mark, clip coupon — FOLD HERE along this line — stamp, mail 
P.O. Box 688, Burbank, Catifornia 


CHERRY HILL FARMS 
ly STAMP 
ions RATS 
MICE 
RABBITS 
nD, GUINEA PIGS 
To: 
ann, P.O. BOX 840 CAMDEN, N.J. 

Service 
POTASSIUM CYANIDE- SCIENCE MAGAZINE 
+ PS Write for a new catalog Room 740 
ploy- Isotope Chemical Co. 
iy 1952 W. Irving Park Rd. Chicago 13, Ill. 11 West 42 Street 
"Te New York 36, New York 
iil! BOOKS AND MAGAZINES ||| 
aa Your sets and files of 
peri- scientific journals 
— are needed by our library and institutional cus- 
a : tomers. Please send us lists and description of 
ac: iodical files you are willing to sell at high mar- 
. Ket prices. Write Dept. CANNER’S, Inc. Fasten Here Only 

Boston 20, Massachusetts Staple, Tape, Glue 
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A | 
= _ — — 
= 
—- oo 
\\ DOOK ie 
| 
| 
| 


PROFESSIONAL SERVICES 


SUPPLIES AND EQUIPMENT 


§ STOXICITY TESTS 
following FDA procedures, for 


chemicals, foods, drugs, cosmetics, 
pesticides, additives. Biological assays. 
Screening tests. Complete research and develop- 
ment services. No obligation for estimat-s. 
Call or write Arthur D. Herrick, Director. 


NEW DRUG INSTITUTE 


130 East 59 St., New York 22 ® Mu 8-0640 


WHITE MICE 


Hamsters, Guinea Pigs and Rats 


J.E.STOCKER Box4 Ramsey, N.J. 


HISTOLOGY MICROBIOLOGY 
Consultation 
Research Technical Services 


SCIENTIFIC LABORATORY SERVICES 
2 Melissa Way Terre Haute, Ind. 


MICROSLIDES 


Insects, Marine Life, Zoological, Bo- 
tanical, British Fresh Water Algai 
FREE Send for Complete List FREE 


ESBE LABORATORY SUPPLIES 
loor St., W., 
Toronto, Ontario, Canada 


- - 


Information Requisition 


30 MAY 1958 


Use this easy self-mailer to obtain further information about 


items or literature from the Equipment section as well as from 


advertised products. 


EQUIPMENT 


Circle below desired number corresponding to: 


57 66 67 68 
73 74 75 717 


ADVERTISERS IN THIS ISSUE 


69 70 72 


Check page number in list below of advertiser from whom you would like 
more information. If more than one item appears in ad, letters (A, B, C) are 
used to indicate particular items available in order of appearance in advertise- 
ment. Where more than one ad appears on page, ‘‘U”’ indicates upper ad, “‘L”’ 
lower ad, ‘‘I”’ inside ad, ‘‘M” middle ad, and ‘‘O”’ outside ad. Advertisements 
in Personnel Placement and Market Place are not keyed. A multiplicity of items 
is indicated by *. Readers are requested to specify on this coupon the par- 
ticular item in which they are interested; otherwise, the request cannot be 


processed. 
O 1266 0 1295, Ul 
O 1296* O01297,U0 0 1298,LO 
0 1303 0 1304 
1302 


0 1295, U0* 1295, LI 


0 1295, Lo 


O 1299 0 1300 


79 80 | 


SUPPLIES AND EQUIPMENT || 
¢ HYPOPHYSECTOMIZED RATS 


— to all points via Air Express 

or further information write 
HORMONE ASSAY LABORATORIES, Inc. 

8159 South Spaulding Ave., Chicago 29, Ill. 


ADVANCES IN EXPERIMENTAL 


CARIES RESEARCH 


AAAS SYMPOSIUM VOLUME 
June 1955 


246 pp., 6” x 9”, 49 illus., index, clothbound 


Price $6.75; cash order price for 
AAAS members $5.75 

“. . . This is a real contribution 
to dental science. It is the most 
comprehensive review of animal ex- 
perimentation on caries ever at- 
tempted. The format and reproduc- 
tion of illustrations are excellent. 


“This compilation of research find- 
ings should have wide circulation 
and should be a storehouse of infor- 
mation for all those who are inves- 
tigating the problem of dental 
caries. It should serve to clarify the 
thinking and prevent useless dupli- 
cation in future studies. . . .” 


Russell W. Bunting, School of 
Dentistry, University of Michigan. 


AAAS, 1515 Mass. Ave., NW, 
Washington 5, D.C. 


FLUORIDATION AS A 
PUBLIC HEALTH MEASURE 


Editor: James H. Shaw 
Price $4.50, AAAS Members’ prepaid 
order price $4.00 
240 pp., 24 illus., index, clothbound, 1954 


health. The eminent 
of the 21 authors should inspire confidence 
in the unbiased authenticity of the contents. 


AAAS 
1515 Mass, Ave, NW, Washington 5, D.C. 


MAMMARY TUMORS IN MICE 
AAAS Publication No. 22 

By members of the staff of the Na- 
tional Cancer Institute, National 
Institutes of Health, U.S. Public 
Health Service 

Edited by FOREST RAY MOULTON 
7%" x11%", double column, cloth, 
references, 20 tables, 52 illus. Pub- 
lished 1945—New offered at reduced 
price 

orders 
$3.00 prepaid by GAAS Members, 


1515 NW 
Washington 5, D.C. 
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Biochemical Pharmacology 


An International Journal devoted to research into the 
development of Biologically Active Substances and their 
mode of action at the Biochemical and Sub-cellular level. 


Editors: 
Chairman: Professor A. Haddow 
Vice-Chairmen: Dr. S. Farber and Professor Z. M. Bacq 
Regional Editor for Canada: Professor H. Cullumbine; Regional Editor for Europe: 
Professor M. Welsch; Regional Editors for U.K.: Sir R. Peters and Dr. P. Alex- 
ander; Regional Editor ter U.S.A.: Professor A. D. Welch 


The Chairmen and the regional editors are assisted by an Honorary Editorial Advisory 
Board, international in scope, of scientists of outstanding reputation in their field. 


This new international journal will be devoted to research into the development of 
biologically active substances and their mode of action at the biochemical and sub- 
cellular level. It will provide a forum for the publication of all phases of pure and ap- 
plied cellular pharmacology, including organochemical, physicochemical, biochemical 
and cytological studies. Particular emphasis will be given to cancer chemotherapy and 
related studies. 


Full length papers will be published in approximately three months and short communi- 
cations in six to eight weeks after final acceptance. The editors invite papers for this 
new journal, and they can offer space for the publication of short communications in the 
first or second issues. Papers, which may be in English, French or German, should be 
submitted to the regional editors. Fifty free reprints will be provided of all papers 
published and additional reprints may be obtained at reasonable cost. 


Papers in the first issue to be published in July, 1958 


R. D. O'BRIEN & R. A. PETERS The Biochemistry of 2-deoxy-2-fluoro-DL-glyceraldehyde with a 
note on the toxicity of 2-deoxy-2-fluoroglycerol. 

P. HERBORN G J. F. DANIELL! The increased tumour-inhibitory effect of enzyme-activated nitrogen 
mustards. 

P. ALEXANDER & S. W. COUSENS The reactivity of radiomimotic compounds. 

L. A. ELSON The effects of myleran (1:4-dimethanesulphonyloxybutane) and 


homologous compounds on the blood. 


F. HUDSON, R. D. MARSHALL A _ physico-chemical investigation into the biological action of 
& G. M. TIMMIS myleran and related sulphonic acid esters. 


J. J, ROBERTS & G. P. WARWICK Studies on the mode of action of tumour-growth-inhibiting alky- 
lating agents. Part I. The fate of ethyl methanesulphonate (‘half 
myleran’) in the rat. 


J. R. COOPER & P. J. FRIEDMAN The enzymatic oxidation of chloral hydrate to trichloroacetic acid. 


F. ag ©. KRAUPP, H. OBE- Der Einfluss méglicher Adrenalinvorstufen auf die Ausscheidung 
NAUS, B. PILLAT & H. STORMANN von Adrenalin im Harn von Ratten. 


T. A. CONNORS & wW. C. J. ROSS Some sulphur containing amino-acids of biological interest. 
H. BLASCHKO, G. FERRO-LUZZI G _Enzymic oxidation of mescaline by mammalian plasma. 
R. HANES 


Note upon the block produced in the tricarboxylic acid cycle by 


R. A. PETERS fluorocitric acid. 


Subscription per volume (including postage) $17.00 
N.B. Reduced rates for subscribers certifying that the journal is 
for their personal use. Details on application. 


New York London Paris __Los Angeles 
122 East 55th Street, New York 22, N.Y., U.S.A. 4 & 5 Fitzroy Square, London, W.1. 
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Buy Now 


Add Later 


| Microstar’s Building Block Concept of design, exclusive _ 
with AO Spencer, lets you add parts as new needs arise. _ 


inclined monocular 


vertical monocular 
bodies available. 35 
camera for crisp inexpen- | 


re photomicrography. 
pled system lets you 
ot what you see. 


No other microscope can offer 
you such a wide choice of 
interchangeable parts and 
accessories. 

You can adapt the Microstar to 
your exact neéds with various 
combinations of readily inter- 
changeable bodies, stages, bases 
and optics. You have more than 


Choice of 3interchangeable 
full 360° rotatable bodies, © 


‘monocular, binocular and 
trinocular; inclined for 


‘potus the stage and the 


specimen to the objectives 
with low positioned coarse 
and fine adjustments. 
Choose from 3 interchange-_ 


_ able stages; graduated or 


ungraduated mechanical 
_ Stages or the new Micro- 


600 possible combinations or 
models to choose from. 

Your Microstar will be “just 
right” for you in convenience, 
comfort and the economy of 
real quality. 


, Glide circular stage. 


_ The large fork-type con- 
denser mount allows 
"you to interchange bright- 
field, phase and dark field ~ 
condensers quickly and _ 


Your choice of interchangeable horse- 
“>= shoe base with double-plano mirror in 
fork mount, or built-in base illuminator. 


a 


American Optical 
weet Company 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


Write Dept. E-S 
for your copy of 
the complete 
Microstar story, 
Ask for 
BROCHURE SB124, 
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